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ABSTRACT 
 
The prospect of using ecotourism to add value to conservation initiatives has frequently been stated. However, 
there is a general lack of information on the costs and benefits of biodiversity and its management, and how this 
can be influenced by the ecotourism industry. This study seeks to explore the value of biodiversity from the 
perspective of ecotourism in a hierarchical series of studies that move from the biome-level perspective down to 
the value of juveniles in ecotourism. Ecotourism plays a significant role in the establishment and management of 
Private Protected Areas (PPAs) and hence the opportunity to be added to the conservation estate. The financial 
opportunity to be found in ‘big five’ areas had led to an uneven biome coverage of PPAs which has resulted in the 
over-representation of certain areas and a skewed contribution towards national conservation targets. The 
landscape-use of PPAs have indicated that ecotourism operators are largely driven to achieve successful game-
viewing sightings which has influenced management and affected the landscape use of PPAs, the stocking rate 
of species, the introduction of extralimital species, and management of flagship species. These management 
decisions are based on anecdotal sources and have been made at the expense of biodiversity and therefore 
apparent conflict exists between ecotourism and conservation objectives. This is based on lack of information: 
ecotourism operators, despite the large area they protect, have not realised their potential to contribute to 
conservation. It is therefore important to develop policy and incentives to motivate the establishment of PPAs in 
areas of high conservation significance in order to contribute to national conservation targets. Ecotourism should 
be used as a solution to provide important insights into tourist preferences which contribute to the larger debate 
of how to establish a balance between managing animal populations to ensure tourist satisfaction while 
supporting conservation. To ensure sustainability of PPAs, it is strongly recommended to manage PPAs more 
intensively with regards to PPA size, species stocking rates and landscape use. The presence of juveniles at an 
animal sighting significantly contributes to tourist satisfaction which suggests that the loss of juveniles may 
reduce the attraction. This is used to provide recommendations that using contraception to control elephant 
population numbers should be applied with caution as a management tool as it may be counterproductive by 
negatively impacting ecotourism. The findings from this study not only contribute to the conservation of 
biodiversity through the use of ecotourism, but will also ensure sustainability of the ecotourism industry and build 
capacity for sustainable living. 
 
Keywords: Biomes, national conservation targets, extralimital species, game-viewing success, juveniles  
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CHAPTER 1: Introduction 
Managing biodiversity for economic benefit, while achieving effective conservation is becoming 
increasingly important as the need to support growing human populations and still maintain both 
biodiversity and opportunities for future generations is recognised (Elkington 1999). An emerging 
theme in this study is determining the contribution to biodiversity, especially in the case of non-
consumptive use of wildlife-based ecotourism (Burger 2000). The prospects of ecotourism being used 
to add value to conservation initiatives has frequently been stated (Western 1992; Gӧssling 1999), but 
there is a paucity of robust, empirical studies that demonstrate the value of ecotourism in achieving 
conservation of biodiversity. Such information is the foundation upon which the role of ecotourism in 
supporting and sustaining biodiversity can be developed and motivated. Ecotourism has the potential 
as a wildlife conservation strategy; however this may be limited by its inability to insure long-term 
contribution to the conservation of biodiversity (Isaacs 2000). This study seeks to explore the value of 
biodiversity from the perspective of ecotourism and does so in a hierarchical series of studies that 
move from the biome-level perspective down to the value of juvenile animals in ecotourism. 
BIODIVERSITY 
Biodiversity can be defined as ‘the totality and variety of life on Earth’ (Chester 2006), as it 
includes the variability among living organisms, their ecological complexes, diversity within and 
between species and diversity of ecosystems (Gaston & Spicer 2004). Biodiversity can thus be seen 
as a measure of the complexity of the living world (Pullin 2002; Gaston & Spicer 2004). 
Preservation of biodiversity is essential for the maintenance of stable productivity in ecosystems 
(Tilman & Downing 1994; Naeem 1998). Diversity at all organisational levels, ranging from genetic 
diversity within populations to the diversity of ecosystems in landscapes (Noss 1994), contributes to 
global diversity (Chapin et al. 2000). Ecosystem functioning is sensitive to changes in biodiversity 
(Tilman & Downing 1994) and studies have found that increase in species richness increases 
biodiversity and the complexity of an ecosystem (Naeem 1998). 
However, the persistence of biodiversity is threatened. Human activities have altered a large part 
of the planet though global environmental change driven by land-use and land cover change. This has 
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resulted in a loss of biodiversity (Sánchez-Azofeifa et al. 2003). As human populations continue to 
increase and land is in shorter supply, it is becoming more important than ever to analyse how efforts 
to conserve biodiversity can become more efficient (Fjeldsa et al. 2004).  
THE ROLE OF PROTECTED AREAS 
Protected Areas (PAs) play a large role in conserving natural areas that would otherwise have 
been converted into alternative land-uses (Loon & Polakow 2001). The establishment of the 
Yellowstone National Park in the United Stated in 1872 was seen as the start of the modern protected 
area movement (Kramer et al. 1997). This established a precedent for setting aside habitats which 
later developed into PAs. Today the primary function of PAs includes protecting biodiversity (species, 
communities, landscapes and ecosystems) of regional, national and international significance 
(Margules & Pressey 2000). With the increasing human population however, there is an increased 
pressure and impact on areas with significant biodiversity (Folke et al. 1996). There is also concern 
that PAs do not adequately conserve biodiversity, leaving many ecosystems and species under 
represented or unrepresented (Fjeldsa et al. 2004). Globally, for effective conservation of biodiversity 
to take place, there needs to be a substantial expansion of the PA estate (Ferrier 2002; Chape et al. 
2005). The role of the private enterprise in acquiring and managing Private Protected Areas (PPAs) is 
increasingly being recognised in Central America and southern Africa (Weaver & Lawton 2007), and 
was strongly supported at the World Parks Congress in 2003 (IUCN 2005). However, in order to 
sustainably conserve biodiversity, PAs must find an adequate means of self-financing (Dharmaratne 
et al. 2000). An emerging trend is to make use of the potential that ecotourism holds for self-financing 
PAs (Jachmann et al. 2011; Ferraro et al. 2011).  
IMPORTANCE OF ECOTOURISM  
Ceballos-Lascuráin was the first to coin the term ‘ecotourism’ in the early 1980s where he defined 
it as ‘travelling to relatively undisturbed or uncontaminated natural areas with the specific objective of 
studying, admiring, and enjoying the scenery and its wild plants and animals, as well as any existing 
cultural manifestations (both past and present) found in these areas’ (Fennell 2007). Ecotourism 
emerged as a specific sector within the tourism industry in the late twentieth century (Buckley 2009a, 
Beaumont 2010) and has frequently been identified as a powerful tool that can be used to conserve 
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biodiversity (Western 1992; Gӧssling 1999). The term ecotourism is generally used to describe a form 
of tourism that takes place in natural areas and is characterised by being responsible for the natural 
and socio-cultural environment (Waylen & McGowan 2009).  
Ecotourism has the potential to allow sustainable development of ecosystems and to provide 
incentives to preserve areas instead of converting them to other uses (Isaacs 2000). Ecotourism can 
also be used to bridge the gap between the economic and environmental field as it generates income 
while at the same time provides a strong incentive to manage biodiversity (Krϋger 2005; Weaver & 
Lawton 2007). Richardson (1998) stated that wildlife utilisation has been put forward as a way to 
marry biodiversity conservation and economic development objectives. The economic benefits of 
ecotourism may be used to benefit conservation, promoting biodiversity conservation by ensuring that 
there is adequate landscape scale protection of habitats for a wide range of species (Burger 2000). 
The ecotourism industry thereby relies directly on biodiversity by recognising biodiversity as economic 
‘goods’ (Aylward & Barbier 1992). Biodiversity gains a value through ecotourism as a direct 
consequence of this relationship. 
Ecotourism that is based on ecosystems with spectacular biodiversity and landscapes has 
become the world’s largest industry (Reynolds & Braithwaite 2001; Budeanu 2005; Bulbeck 2005; 
Dehghani et al. 2010) and is on the increase worldwide (Burger 2000). Studies have found ecotourism 
to be growing twice as fast as the worldwide Gross Domestic Product (GDP) for the last 30 years 
(Budeanu 2005, UNWTO 2010). Wildlife safaris have become a lucrative business (Akama & Kieti 
2003) and on most game ranches the objective is to accommodate a high diversity of animal species 
for the purposes of ecotourism (Okello et al. 2008, Lindsey et al. 2007). This has influenced the 
industry to contribute indirectly to the conservation of the full range of animals and plants and their 
ecosystems (Lindberg & Hawkins 1993; Geach 1997; Cousins et al. 2008), while maximising their 
profits.   
Across southern Africa, ecotourism generates roughly the same revenue as farming, forestry, and 
fisheries combined (Scholes & Biggs 2004). Tourism is one of the most important sectors in the 
Namibian economy (Barnes et al. 1999). According to the Government of the Republic of Namibia 
(1996) the tourism sector has significant growth potential as 13% of the country has been set aside as 
parks for nature conservation (Barnes et al. 1999). The ecotourism industry in general is a major 
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employer and is growing rapidly, with international arrivals expected to reach 1.6 billion in 2020 
(Dehghani et al. 2010). Ecotourism can therefore be seen to be directly dependent on biodiversity and 
also able to contribute economically and politically to the protection of biodiversity. Tourist use 
management is an essential element in effective wildlife management (Hammit & Patterson 1993) and 
therefore it’s important to provide tourist satisfaction. 
The Role of Ecotourism in South Africa 
South Africa’s tourism attraction largely lies in its biodiversity (DEAT 1996). Some of the features 
which make South Africa an attractive tourism proposition are its accessible wildlife, varied and 
impressive scenery and unspoiled wilderness area (DEAT 1996).  
Poorer countries generally have an increased number of tourists compared to more developed 
countries (Balmford et al. 2009). Ecotourism can therefore be used as a solution to economic and 
conservation problems (Okello 2005, Spenceley et al. 2002, Buckley 2009). In South Africa there has 
been a strong and steady increase of foreign tourism and in 2001 ecotourism was recognised as the 
third largest foreign exchange earner, contributing 4–6% to the world’s GDP (Loon & Polakow 2001, 
UNWTO 2010). Since the mid 80’s the overall compound growth rate of the tourism industry in South 
Africa has been over 17%, which is exceptional, even at the international level (Loon & Polakow 
2001). Ecotourism has the potential to stimulate economic growth as well as alleviate poverty in 
marginalised areas (Spenceley et al. 2002) 
South Africa’s socio-political future hinges on developing land use options that are socially just, 
economically viable and ecologically appropriate (Langholz & Kerley 2006). Since 1994 South Africa 
has been undergoing a land reform process as part of the Reconstruction and Development 
Programme (RDP) (Lombard 1995). Tourism has the potential to contribute to achieving the 
objectives of the RDP (DEAT 1996), as tourism alleviates poverty in marginalised areas (Spenceley et 
al. 2002), creates opportunities for the small entrepreneur, promotes awareness, protects the 
environment and creates economic linkages with agriculture (DEAT 1996). The Growth, Employment 
and Redistribution Strategy (GEAR) released in South Africa in June 1996 recognised the importance 
of tourism in terms of the country’s growth. Tourism plays a large role in job creation and the training 
of the unskilled and improvement of productivity at higher skill levels (GEAR 2005), thereby resulting 
in social upliftment and poverty alleviation (Sims-Castley et al. 2004). The benefits of ecotourism to 
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the country are obvious: it improves revenue generation, reduces the cost of law enforcement and 
has even been found to deter poachers (Jachmann et al. 2011). The South African National Parks 
(SANParks), an early entrant into ecotourism, has established 23 National Parks in South Africa since 
1927 (Spenceley 2008). The core mandate of SANParks is the conservation and management of 
biodiversity as the organisation manages over 4 million hectares of pristine wilderness and protects 
six biomes in South Africa (Spenceley 2008).  
STUDY RATIONALE 
There is a general lack of information on the costs and benefits of ecotourism in terms of its 
contribution towards achieving conservation of biodiversity. Many management decisions are made in 
the absence of information and are based on anecdotal sources and not empirical evidence 
(Sutherland et al. 2004), particularly in the PPAs. It has been suggested that ecotourism operators are 
focused on achieving tourist satisfaction and not on the preservation of biodiversity, thereby 
negatively impacting the environment (Waylen & McGowan 2009). The financial opportunity to be 
found in ‘big five’ areas (Langholz & Kerley 2006) may lead to an uneven biome coverage of PPAs. 
This in turn may result in the over-utilisation of certain areas and therefore lead to a skewed 
contribution of PPAs towards national conservation targets. There is concern that ecotourism 
operators are largely driven to achieve successful game-viewing sightings (Carter et al. 2008) which 
has influenced management and affected the landscape use of PPAs, the stocking rate of species, 
the introduction of non-indigenous species, and management of flagship species (Cousins et al. 
2010). It has been suggested that areas are selectively utilised during game drives which leads to the 
degradation of habitats (Green et al. 1990). Inappropriate species introductions have led to the 
hybridisation of species, lowering of survival rates and displacement of indigenous species (Castley et 
al. 2001; Cousins et al. 2010). An abundance of charismatic species, such as the African elephant 
(Loxodonta africana) and lion (Panthera leo) have been stocked in PAs under the assumption of 
increasing ecotourism (Novellie 1991). When managed at high densities, the impact of elephants is 
costly and numerous studies have documented the severe changes in biodiversity brought about by 
elephants (Skarpe et al. 2004; Kerley et al. 2008; Blignaut 2008).  
Mechanisms therefore need to be established to manage the introduction of species; prevent 
overstocking of megafauna; and uncontrolled transformation of natural vegetation (Sims-Castley et al. 
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2004). These management strategies continue to reduce biodiversity unless major changes take 
place in policy and human behaviour (Chapin et al. 2000). These changes are dependent on a deeper 
understanding between ecotourism and biodiversity. There is thus a need to determine the outcomes 
that ecotourism operations produce (Buckley 2009b), especially in terms of contributing towards 
conservation of biodiversity. One of the problems is the difficulty in establishing a single scale on 
which to compare PAs in terms of their contribution (Buckley 2009b).   
National and provincial governments need to control the management of PPAs, acknowledge the 
benefits of ecotourism and provide assistance and support with the establishment and management 
of these areas (Sims-Castley et al. 2004). Policies and strategies such as the Threatened and 
Protected Species Regulations (TOPS) have been established to provide uniform protection across all 
provinces in South Africa (Cousins et al. 2010). However, there may be a lack of understanding by 
landowners and potential non-compliance (Cousins et al. 2010). To achieve conservation of 
biodiversity there is a great need to provide solid information in order for policy- and decision-makers 
and managers to make informed decisions as to the most beneficial way forward in terms of exploiting 
biodiversity through ecotourism. Promoting conservation through ecotourism would be much easier if 
there was a value ascribed to biodiversity (Bengtsson et al. 1997) to encourage ecotourism operators 
towards achieving national biodiversity targets. 
QUANTIFYING THE VALUE OF BIODIVERSITY 
Evaluating biodiversity however is difficult as it involves ‘unpriced’ goods and services (Blignaut & 
de Wit 2004; Bengtsson et al. 1997), and includes many different arrays of values, including aesthetic, 
ecological and utilitarian values (Angermeier 1994). Determining the value of biodiversity therefore 
requires an interdisciplinary approach where the economic and social aspects are included in the 
investigation (Bengtsson et al. 1997). 
In this study the ‘value of biodiversity’ was quantified in terms of provision of ecotourism services, 
and based on the use of biodiversity by ecotourism operators and tourists and hence uses the term 
‘value’ in its broader sense. The value of biodiversity to ecotourism is particularly apparent in the 
areas of wildlife management and wildlife based ecotourism. Public and private sectors are driven to 
satisfy visitor expectations to make a profit (Geach 1997). However, little research has been carried 
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out on the contribution of ecotourism towards achieving national conservation targets. This study 
therefore focuses on measuring the relationship between biodiversity and ecotourism, exploring the 
costs and benefits to contribute to the better understanding of this relationship.  
HYPOTHESIS AND OBJECTIVES 
The aim of this study was to investigate the role that ecotourism plays in contributing to the 
conservation of biodiversity and explore some of the pitfalls. The research approach was to survey 
components of biodiversity in a suite of PAs (both private and state operated) in the Eastern Cape 
Province in South Africa (See Chapter 2). The Eastern Cape is South Africa’s poorest province and 
large areas of pastoralism in marginal lands has given way to more economically viable game 
farming, ecotourism and conservation (Kerley & Boshoff 1997). This led to the establishment of many 
PPAs in the Eastern Cape (Langholz & Kerley 2006). However, despite the ongoing expansion of 
PPAs, there is a general lack of information with regards to how these PPAs are contributing towards 
conservation priorities in South Africa. 
The relationship between biodiversity and ecotourism was assessed through the quantification of 
operator investments and finding tourist preference towards various aspects of biodiversity. This was 
applied to the evaluation of the relative costs and benefits of protecting wildlife species in PAs. It was 
hypothesised that PAs driven by ecotourism and not necessarily with conservation incentives, play a 
significant role in contributing to the conservation of biodiversity.  
In this study, a hierarchial approach was used to investigate the various components of 
biodiversity in a top-down approach. The broad aspects of biodiversity were first studied in terms of 
the biome coverage of PAs to determine the motivation behind the location of PPAs and their level of 
contribution towards national biodiversity targets (Chapter 2). This then led to a closer analysis of 
landscape use of PAs to determine how ecotourism operators utilise the available area within PAs 
and the role that landscape features play in tourist attractions (Chapter 3). The species level of 
biodiversity was investigated (Chapter 4) with a particular focus on the value of indigenous versus 
extralimital species in terms of tourist preferences. This led to an exploration of species abundance 
and animal viewing success (Chapter 5), investigating the influence of high stocking rates on 
ecotourism. This tapered down to management of species with the exploration of specific 
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controversial issues such as the potential consequences of animal control through contraception on 
ecotourism (Chapter 6).  
These study objectives were determined by addressing the following key questions:  
1.) Is there biome-level selection within Private Protected Areas and if so how does this contribute 
towards larger conservation objectives? 
2.) How is the available landscape utilised for ecotourism, and what are the implications for PA 
management? 
3.) How do tourists value game-viewing opportunities for different species and what is the value of 
stocking extralimital species in Private Protected Areas? 
4.) What is the role of species abundance and ecotourism experiences? 
5.) What role do juvenile animals play in ecotourism, and what are the implications of this for 
wildlife management? 
 
These findings were synthesized in order to obtain a broad understanding of the sustainability of 
ecotourism and how it can be used to place a value on biodiversity. Ways of improving the 
sustainability of ecotourism and its potential to contribute towards the conservation of biodiversity are 
discussed and future research needs identified. 
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CHAPTER 2: Biome Level Selection of Private Protected Areas 
INTRODUCTION 
In 1994 the International Union for Conservation of Nature (IUCN) defined a Protected Area (PA) 
as ‘an area of land especially dedicated to the protection and maintenance of biological diversity.’ PAs 
play an important role in conservation of global biodiversity (Dharmaratne et al. 2000; Chape et al. 
2005) and many studies (Margules & Pressey 2000) and conservation interventions, including the 
Convention on Biological Diversity, have recognised the importance of PAs and promoted their 
establishment. It is therefore important to approach PA location systematically and critically assess 
how PAs are contributing towards achieving conservation objectives (Margules & Pressey 2000). 
Globally, for effective conservation of biodiversity to take place, there needs to be a substantial 
expansion of the PA estate (Ferrier 2002; Chape et al. 2005). The role of private enterprise in 
acquiring and managing Private Protected Areas (PPAs) is increasingly being recognised (Gallo et al. 
2009), and was strongly supported at the World Parks Congress in 2003 (IUCN 2005). In general, the 
degree to which public and private PAs represent biodiversity is unknown (Rodrigues et al. 2004; 
Tognelli et al. 2008) as no systematic attention has been given to the role that PPAs play in 
contributing to the conservation of biodiversity (Langholz 1999). 
There is concern that PPAs are set up and managed to achieve financial objectives, particularly 
through ecotourism, rather than conservation objectives (Carter et al. 2008). Langholz (1999) found 
that PPAs in Latin America and Sub-Saharan Africa were dependent on ecotourism as their main 
source of revenue. The motivation behind PPA establishment in the Eastern Cape Province of South 
Africa is largely through the financial opportunity to be found in ‘big five’ areas as a drawcard for 
ecotourism (Langholz & Kerley 2006). Wildlife has been classified as the main attraction to the PPAs 
in the Eastern Cape (Sims-Castley et al. 2005). Most ecotourism operators promote the ‘big five’ 
species, these being the African lion (Panthera leo), African elephant (Loxodonta africana), leopard 
(Panthera pardus), black rhinoceros (Diceros bicornis) and Cape buffalo (Syncerus caffer) to attract 
ecotourists (Okello et al. 2008). The Savanna biome provides a suitable habitat for most of these 
large mammal species and is thus favoured by PPAs to establish their ecotourism operations 
(Cousins et al. 2008). In addition Akama & Kieti (2003) suggested that a well-developed transport 
10 
 
infrastructure plays an important role in the location of PPAs; it benefits ecotourism as it allows for 
efficient movement of visitors from one place to another. Ecotourism, however, cannot insure long-
term protection of the environment and may contribute to environmental degradation (Isaacs 2000). 
Understanding the motivation behind the establishment of PPAs and determining how they select 
their location will contribute to understanding their role in achieving conservation targets. The process 
of PPA establishment ideally should be guided by systematic conservation planning, whereby areas 
for inclusion in the conservation estate are identified in an objective, defensible fashion and priorities 
are set for the inclusion of additional areas of land (Margules & Pressey 2000). In South Africa, the 
National Protected Areas Expansion Strategy (NPAES) identified where the expansion of PAs would 
best contribute to meeting national biodiversity targets. These targets focused on 42 large, intact and 
unfragmented areas suitable for the creation or expansion of large PAs, known as Focus Areas 
(NPAES 2008). This provides a framework for the location of PAs, as well as the measurement of the 
achievement of conservation objectives. However, studies have found that conservation efforts are 
mostly focussed on public PAs (Knight 1999) and PPAs have not been included in national 
conservation-planning frameworks, even though they potentially play an important role in biodiversity 
conservation (Gallo et al. 2009). In the Eastern Cape, numerous PPAs have been established in the 
last two decades (Langholz & Kerley 2006; Sims-Castley et al. 2005). These PPAs stock an 
abundance of species (Langholz & Kerley 2006) and therefore contribute to the protection of 
biodiversity at the species level; however their role in biome-level protection is not well understood.  
In this study PPAs within the Subtropical Thicket Ecosystem Planning Programme (STEP) region 
of the Eastern Cape were used as a case study to determine the main driving factors behind PPA 
location choice and to measure their alignment with national conservation objectives. It is 
hypothesised that the location of PPAs is driven by ecotourism with a preference for 
open/transformed habitats and areas in close proximity to transport infrastructure. This suggests an 
uneven representation of biomes within PPAs, which may lead to a skewed contribution towards 
national biodiversity targets. Determining the motivation behind the location of PPAs is important to 
identify their potential to conserve biodiversity. 
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METHODS 
Study Area 
The study was focused on a suite of PPAs in the area defined by the STEP (Boshoff & Wilson 
2004) region of the Eastern Cape Province of South Africa (Figure 2.1). This area includes an 
enormous wealth of biodiversity and PAs including National and Provincial Parks as well as a rapidly 
increasing number of PPAs (Langholz & Kerley 2006). Tourists are attracted to these PPAs by the 
area’s malaria-free location, safe-hiking, proximity to neighbouring communities, owner-managed 
lodges, and access to a good national highway (Langholz & Kerley 2006). 
The study area is associated with two globally recognised centres of biological endemism: the 
Albany Centre and the Maputuland-Pondoland Centre (van Wyk & Smith 2001). Areas of three global 
biodiversity hotspots are also found here: the Cape Floristic Region, the Succulent Karoo and the 
Maputuland-Pondoland-Albany hotspot (Mittermeier et al. 2005). The Cape Floristic Region is mostly 
concentrated in the south-western region of the study area and has a high floristic and faunal diversity 
and endemism which has been recognised as a global priority for conservation action (Cowling et al. 
2003; Pressey et al. 2003). A small section of the Succulent Karoo hotspot extends into the study 
area on the western border of the Eastern Cape (Mucina & Rutherford 2006). The study area (77 444 
km2), which comprises 45% of the Eastern Cape (total area = 168 966 km2), encompasses six of the 
nine biomes found in South Africa (Mucina & Rutherford 2006), dominated by the Nama Karoo (29%) 
and Thicket (29%) biomes (Figure 2.1). At a finer scale, the study area includes 68 of the 435 
vegetation types found in South Africa, Lesotho and Swaziland (Mucina & Rutherford 2006). These 
include ten Thicket, eleven Fynbos and five Karoo vegetation types (Figure 2.1). Seventeen percent 
of the study area was classified as vulnerable, 6% as endangered and 3% as critically endangered 
(Mucina & Rutherford 2006). The study area covers seven of the Focus Areas identified by the 
NPAES, covering a total area of 18 616 km2 (NPAES 2008). 
All PAs in the study area were identified using Google Earth (AfriGIS 2012) and their polygon 
boundaries mapped out using Geographic Information Systems (ArcGIS) (ESRI 2010) (Figure 2.1). A 
PPA was defined as ‘an area of land of conservation importance that is directly under the ownership 
and/or management of a private sector’ (Carter et al. 2008).  
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Figure 2.1. Protected Areas (State and Private) found in the study area of the Subtropical Thicket Ecosystem Planning Programme 
(Boshoff & Wilson 2004) region of the Eastern Cape in South Africa. Private Protected Area names included in this study are 
provided.
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Only ecotourism-operating game reserves and game ranches were used, and all hunting farms 
(n=15) were excluded from the study area. Twenty PPAs were identified in the study area; of these, 
eleven are full members of Indalo, the Eastern Cape Association of Private Game Reserves. Two of 
these PPAs, Riverbend Lodge and Kuzuko Game Reserve are privately managed concessions within 
the Addo Elephant National Park (AENP), which is owned by the South African National Parks 
(SANParks).  
Data Collection  
A mixed method approach (Giddings 2006) was used in this study where qualitative as well as 
quantitative data was collected. For the collection of the qualitative data, PPA managers and owners 
were interviewed telephonically during July-August 2009 to determine the motivation for the 
establishment of their PPAs. The questions in the interviews of their motivation to acquire land were 
divided into the following categories: 
- Scenic land, based on biome and vegetation types 
- Tourism, where areas suitable for wildlife habitat, especially ‘big five’ species were chosen 
- Contributing to national conservation targets by consulting conservation priorities prior to 
establishment of PPA 
- Convenient location, in terms of close proximity to airports or National Parks and previously 
owned land (Appendix 1).  
ArcGIS was used to map out the PAs, using a WGS 1984 geographic projection and the different 
biomes found in each reserve were identified (Mucina & Rutherford 2006). The average percentage of 
biomes covered by the different PAs was calculated to compare biome coverage between statutory 
PAs (National and Provincial Parks) and PPAs. The data were first tested for normality using R (R 
version 2.11.1, R Development Core Team 2010) and then a Friedman ANOVA test was performed in 
Statistica 10 (Statsoft 2010) to determine whether a difference in biome coverage was found between 
PPAs and PAs. Significance was allocated where p < 0.05. All cities, towns, and statutory PAs were 
excluded to remove all areas not available for acquisition by the private sector. The proportion of 
biomes included by the PPAs was calculated in relation to the total available biomes in the study area, 
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to determine the degree of preference of biome type. Selectivity for each biome was assessed using 
Jacobs’ Selection Index (Jacobs 1974): 
 
where r is the proportion of total area of biomes covered by PPAs in the study area and p is the 
proportional availability of biomes in the study area. The resulting values range between -1 to +1, 
where -1 indicates maximum avoidance and +1 maximum preference (Jacobs 1974). Differences 
between biome use and availability were further assessed by calculating 95% confidence intervals for 
the mean utilisation of each biome (Neu et al. 1974). This reflected a conservative approach to 
interpreting the data where biome use was considered to be significant if the confidence interval does 
not overlap the biome availability. 
The vegetation map for South Africa, Lesotho and Swaziland (Mucina & Rutherford 2006) was 
used to map the different vegetation types covered by PPAs. The threat status of each vegetation 
type: ‘Critically Endangered’, ‘Endangered’ or ‘Vulnerable’ was determined according to Section 52 of 
the Biodiversity Act which refers to the likelihood of an ecosystem persisting (Berliner & Desmet 
2007). The different categories indicate the degree of protection that different vegetation types 
require, based on how little of each vegetation type remains (Rouget et al. 2006). The proportion of 
each vegetation type included by the PPAs was calculated to evaluate the PPAs contribution to 
protecting these threatened ecosystems.  
Spatial data from the National Conservation Priorities (NPAES 2008) was used to determine how 
the PPAs coincided with the national conservation and biodiversity targets. The percentage 
achievable target for each vegetation type was calculated within each PPA and used to determine the 
contribution of the PPAs to the future conservation expansion project. 
To determine whether PPAs were selecting areas suitable for ‘big five’ species, potential 
distribution range for these species in the study area was accomplished by the historical geographic 
distribution and the suitability of habitat type for these species, as modelled for STEP (Kerley G, 
unpublished). This consisted of already available layers which were divided into three distribution 
categories; habitats with the potential to sustain significant resident populations; habitats which may 
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be used on an ephemeral basis, and habitats where the species was unlikely to occur. A potential 
distribution map was individually produced for lion, leopard, buffalo, elephant and black rhinoceros 
and overlayed with the PPA boundary layers. The proportion of suitable habitat for each species 
found in each reserve was compared to available suitable habitat in the entire study area and 
analysed using Jacob’s Selection Index to determine whether a preference for a specific species was 
found between PPAs. Differences between habitat use and availability were assessed by calculating 
95% confidence intervals for the mean utilisation of each suitable habitat (Neu et al. 1974).  
PPA location may be influenced by logistics. The distance of each PPA to the Port Elizabeth 
airport was therefore measured using Hawths’ tools in ArcGIS. Each reserve’s polygon was converted 
to a centroid and the distance along existing road networks from the centroid to the airport was 
compared against twenty randomly generated points in the study area. All urban areas and statutory 
PAs were excluded from the area to generate the random points. A one-tailed t-test was used to 
assess whether the distance from PPAs to the airport was less than the random distribution of points 
across the study area (Zar 1999).  
The distance from the PPAs to the N2 highway was measured using a vehicle odometer by 
driving from the gate of each PPA to the nearest point on the N2 highway. This was used as the 
observed distance which was compared to the expected distance, the distance between the N2 
highway and the equivalent number of randomly generated points in the study area. A chi-square test 
was performed using Statistica 10 (Statsoft, Inc., USA) to determine whether a difference was found 
between the observed and expected distance. This was used as an indication as to whether PPAs 
were selecting locations in close proximity to transport infrastructure.  
RESULTS 
Only 8% of the STEP region was comprised of PAs (State and Private). A quarter of the 
conserved area within the study area was made up of PPAs (25%, 1 568.8 km2, n = 20), the balance 
being Provincial (43%, 2 699.9 km2, n = 34) and National Parks (32%, 1 977.5 km2, n = 4). The mean 
size of PPAs (78.4 km2, range 7.5-263.1 km2) was relatively small in comparison to mean area 
covered by Provincial Parks (81.8 km2, range 0.07–474.03 km2) and National Parks (494.4 km2, range 
146.21–1306.1 km2); however there was no significant difference.  
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The majority (93%) of the PPA owners indicated that scenic landscapes were the most important 
criterion when choosing sites for the establishment of PPAs (Figure 2.2). Forty-seven percent of the 
PPAs owners previously owned land in the vicinity, mostly consisting of agricultural and stock farms 
which have been converted into ecotourism operations. The need to establish the PPAs for ‘big five’ 
tourism was not considered a high priority, as only 40% of the owners indicated that suitable habitat 
for ‘big five’ species was an important attribute when acquiring land. Only 7 (35%) of the PPAs in the 
study area provided ‘big five’ opportunities by stocking all members of the ‘big five’. Contributing to 
conservation priorities was on par with ‘big five’, as 40% of the PPA owners claimed that they 
consulted conservation priorities before establishing their reserves. Proximity to transport 
infrastructure, including main roads and the region of the airport was considered the least important 
criterion, as only 27% of the PPA owners indicated that this played a role in determining the location 
of their reserves (Figure 2.2).  
No significant difference was found in the representation of biomes between PPAs and statutory 
PAs (p = 0.37, N = 7, df = 2). The Fynbos biome, however was largely represented in Provincial Parks 
(62% of total biome coverage in Provincial Parks) and the Forest biome in National Parks (8%) and 
the Grassland Biome in PPAs (13%) compared to the other PAs (Figure 2.3). The Succulent Karoo 
biome was not included as this biome was not represented in any of the PAs in the study area (Figure 
2.3). The Albany Thicket biome was largely presented in all PAs, significantly in PPAs (63%, p < 0.05, 
H = 178.3, χ2 = 10.9) compared to National (50%) and Provincial Parks (31%) (Figure 2.3). 
When biome use was related to biome availability using 95% confidence intervals, it was found 
that the Albany Thicket biome (63%) was significantly represented more than the other biomes within 
PPAs (Figure 2.4) which resulted in a significant preference (Dthicket = + 0.48) biomes (Figure 2.4).  
The PPAs included areas of 21 of the 68 available vegetation types (Table 2.1), just less than a 
third (31%) of the vegetation types in the study area. Four vegetation types are only represented in 
the PPAs and not in the National or Provincial Parks: Grootrivier Quartzite Fynbos, Lower Karoo 
Gwarrieveld, Willowmore Gwarrieveld and Cape Estuarine Saltmarsh. All of the vegetation types 
found in the PPAs are classified as ‘Least Threatened’, except Albany Alluvial Vegetation type which 
was classified as ‘Endangered’ (Mucina & Rutherford 2006). Two of the PPAs, Intsomi and Riverbend 
Lodge together protect 1% of the total area covered by this endangered vegetation type in the study 
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area, which is on par with Provincial Parks which included areas that represented 1% of this 
vegetation type. 
 
 
Figure 2.2. Private Protected Area (PPA) owners’ views on the most important contributing factors 
for the location of PPAs in the study area in the Eastern Cape.  
 
 
Figure 2.3. Percentage of biome coverage by Private, Provincial and National Protected Areas 
respectively, in the study area of the Eastern Cape (vertical bars denote 95% confidence intervals). 
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Figure 2.4. Proportional area of biomes covered by Private Protected Areas (PPAs) and available 
biome area in study area (95% confidence intervals). Jacobs’ index values (black squares, right axis) 
indicate preference (D > 0) and avoidance (D < 0). Preference/avoidance was considered significant 
(*) if the confidence interval did not overlap with the biome availability.  
 
 
Areas of three National Protected Areas Expansion Strategy Focus Areas were included in 13 
PPAs (Table 2.2). Nine of the PPAs assessed in this study therefore did not include any area of the 
NPAES Focus Areas. The total area covered by 13 PPAs (620.7 km2) comprised 3% of the Focus 
Areas identified by the NPAES (2008). This contribution to meeting national targets was significantly 
smaller (p < 0.05, F = 3.9, df = 20) than the total area covered by National (10%, 1 760.5 km2) and 
Provincial Parks (14%, 2 585.0 km2). The PPAs covered 8% of the Camdeboo-Escarpment Focus 
Area which was on par with National Parks which covered 9% of this Focus Area (Table 2.2).  
The total available area for potential suitable habitat for all the members of the ‘big five’ species 
together was 43 591.1 km2, which comprises 56% of the STEP study area. Three percent of this area 
was included in PPAs and only 45% (n= 11) of the PPAs in the study area supported habitats suitable 
for all of the big five” species (Figure 2.5). Focusing on resident habitat for these species, 17 446 km2 
of the study area was suitable for all members of the ‘big five.’ Habitats suitable for leopards (p < 0.05, 
Dleopard = + 0.15) and elephants (p < 0.05, Delephant = + 0.42) were significantly selected for inclusion in 
PPAs in relation to the available habitat (Figure 2.6). In contrast PPAs showed an avoidance of 
* 
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buffalo (Dbuffalo = - 0.22) and lion habitat (Dlion = - 0.16) and no selectivity for black rhino habitat (Drhino 
= - 0.04) (Figure 2.6). 
PPAs were located significantly closer (t = - 1.69, p < 0.05, df = 19) to the airport (mean = 139.2 
km) than the points located randomly in the study area (mean = 222.3 km). PPAs were significantly 
closer to the N2 road than were the twenty randomly generated points (χ2 = 1283.35, p < 0.05, df = 
18).  
 
Table 2.1. Vegetation types represented in the Private Protected Areas (PPAs) and Statutory 
Protected Areas in the study site, illustrating the level of ecosystem protection (Mucina & Rutherford 
2006). 
Vegetation Type Biome Units Ecosystem Status* 
Percentage 
covered in PPA 
of total available 
area (%) 
Total 
Percentage 
Covered in NP 
and PP (%) 
Albany Alluvial Vegetation Albany Thicket Endangered 1.13 4.36 
Albany Broken Veld Nama Karoo Least Threatened 6.46 0.39 
Albany Coastal Belt Albany Thicket Least Threatened 3.44 0.96 
Bhisho Thornveld Savanna Biome Least Threatened 2.62 0.21 
Camdebo Escarpment Thicket 
Eastern Lower Karoo 
Great Fish Noorsveld 
Albany Thicket 
Nama Karoo 
Albany Thicket 
Least Threatened 
Least Threatened 
Least Threatened 
14.24 
0.09 
22.81 
5.08 
0.04 
0.00 
Great Fish Thicket Albany Thicket Least Threatened 1.66 6.14 
Groot Thicket Albany Thicket Least Threatened 1.27 10.78 
Grootrivier Quartzite Fynbos 
Karoo Escarpment Grassland 
Kowie Thicket 
Lower Karoo Gwarrieveld 
Southern Coastal Forest 
Southern Karoo Riviere 
Southern Mistbelt Forest 
Sundays Noorsveld 
Sundays Thicket 
Suurberg Quartzite Fynbos 
Suurberg Shale Fynbos 
Willowmore Gwarrieveld 
 
Fynbos Biome 
Grassland Biome 
Albany Thicket 
Nama Karoo 
Forest Biome 
Nama Karoo  
Forest Biome 
Albany Thicket 
Albany Thicket 
Fynbos Biome 
Fynbos Biome 
Succulent Karoo 
Least Threatened 
Least Threatened 
Least Threatened 
Least Threatened 
Least Threatened 
Least Threatened 
Least Threatened 
Least Threatened 
Least Threatened 
Least Threatened 
Least Threatened 
Least Threatened   
0.79 
5.97 
14.02 
0.70 
1.13 
2.30 
0.01 
1.81 
1.68 
10.12 
5.37 
0.05 
0.00 
4.58 
4.52 
0.00 
53.92 
4.95 
5.25 
17.36 
9.01 
15.21 
38.55 
0.00 
*status of ecosystem determined according to Section 52 of the Biodiversity Act indicating the degree 
of protection required. NP = National Park, PP = Provincial Park 
 
 
 
 
 
 
 
20 
 
Table 2.2. Contribution of each Private Protected Area (PPA) to the Protected Area Expansion Focus 
Areas established in the NPAES (NPAES 2008). 
Focus Area  Private Protected Area  
(PPA) 
Area (km2) 
covered 
by PPA 
Total 
Focus 
area in 
study 
area 
(km2) 
% of 
Focus 
Area total 
covered 
by PPA 
Amathole Tarkastad 
 
 
 
 
Baviaans-Addo 
 
Bucklands Private Game Reserve 
Bushman Sands Game Reserve 
Kwandwe Private Game Reserve 
Pumba Private Game Reserve 
 
Blaauwbosch Private Game Reserve  
Inthaba Lodge Game Farm  
Intsomi Lodge Game Farm  
Kuzuko Game Reserve 
Riverbend Lodge 
Scotia Safaris Game Farm 
 
52.5 
10.3 
4.3 
32.8 
 
0.7 
14.5 
12.3 
146.4 
13.8 
0.3 
 
4 344.7 
 
 
 
 
7 993.9 
2.3 
 
 
 
 
2.4 
Camdeboo 
Escarpment  
 
Asanta Sana Game Reserve  
Mount Camdeboo Private Game Reserve 
Samara Private Game Reserve 
100.1 
105.3 
127.4 
4 405.9 7.5 
     
Total  620.7 16 744.5 3.7 
 
 
 
Figure 2.5. The proportion of area within PPAs consisting of habitats suitable for resident species of  
the “big five” in relation to total area covered by PPAs in the study area. 
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Figure 2.6. The availability and use of habitats suitable for members of the ‘big five’ species by the 
Private Protected Areas (PPAs) in the study area (vertical bars denote 95% confidence intervals). 
Jacob’s Index Values (white triangles) (right hand axis) indicate preference (D>0) and avoidance 
(D<0). Preference/avoidance was considered significant (*) if the confidence interval did not overlap 
with the biome availability. 
 
DISCUSSION 
Selectivity of PPA location 
As other studies have shown (Tognelli et al. 2008; Shafer 1999), scenic landscapes play an 
important role in the establishment of PPAs. From the ecotourism operator’s perspective, scenic 
landscape is the driving force behind the establishment of PPAs in the STEP region of the Eastern 
Cape. This suggests that a variety of biomes and vegetation types would be represented in the 
location of PPAs. However, PPAs exhibited a strong preference for the Albany Thicket biome and an 
avoidance of the other biomes. Thus, the selection for scenic landscapes does not provide an 
assurance of PPA location coinciding with a variety of biomes. It is however, recommended to 
analyse the topography found in the study area, as this would also contribute to the biome units found 
within each PPA. The inclusion of the ability to provide a viable wildlife viewing product should also be 
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included as an option during the interview with PPA managers, as this would give a stronger 
indication of the motivation behind location of the establishment of PPAs.  
It has been suggested that the Savanna biome is favoured by ecotourism operations as it 
provides suitable habitat for all members of the ‘big five’ (Cousins et al. 2008; Langholz & Kerley 
2006). This was disproved by the preference for the Albany Thicket biome and the habitat suitability 
findings in this study, which indicated that ecotourism operators mostly selected habitats suitable for 
elephants. Ecotourism operators did not indicate that selecting areas suitable for ‘big five’ tourism was 
an important criterion for the location of PPAs which was supported by the data demonstrating 
avoidance of habitats suitable for lion and buffalo. This however, raises concern as even though the 
habitats were not suitable, 35% (n= 7) of the PPAs analysed in this study stocked all members of the 
‘big five.’ 
In this study, ecotourism operators agreed with Langholz (1999) that proximity to transport 
infrastructure was also not an important contributing factor to the establishment of PPAs. However, it 
was found that PPAs were located close to airports and highways, which suggests that access 
logistics plays a significant role in the selection of location of PPAs. This supports Carter et al. (2008) 
who suggested that PPAs are managed to achieve financial objectives, rather than conservation 
objectives. 
The selection of the Albany Thicket biome units close to transport infrastructure supports the 
hypothesis that the location of PPAs is largely driven by ecotourism. This however, was contradicted 
by the ecotourism operators who claimed that scenic landscape was an important driver in the 
establishment of PPAs. This discrepancy found between the ecotourism operators’ stated motivation 
and the location data of PPAs suggests that the motivation for the selection of PPA location is not 
always explicit or well understood by the ecotourism operators. These findings therefore provide a 
basis for influencing PPA location decisions. Government policy incentives could therefore be used to 
encourage the establishment of PPAs in areas of high conservation significance to align PPAs 
towards achieving national conservation objectives. 
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Contribution of PPAs to Conservation Targets 
Langholz (1999) found most PPAs in Latin America and Sub-Saharan Africa were established for 
conservation purposes. In this study, even though PPA managers indicated PPAs were not located 
with conservation objectives, PPAs play an important role in the protection of biodiversity at the 
biome-level. In particular the Albany Thicket biome is strongly represented by PPAs, resulting in a 
significant contribution to the protection of this biome, compared to statutory PAs in the STEP region.  
Hoekstra et al. (2005) recommend that PPAs should be distributed in such a way to represent 
ecosystems at risk. In this study the observed preference for the Albany Thicket biome resulted in a 
poor representation of ecosystems and a skewed contribution towards conservation targets. There 
was only one endangered vegetation type protected by the PPAs, namely the Albany Alluvial 
Vegetation type, which falls within the Albany Thicket biome (Mucina & Rutherford 2006).  
PPAs can provide an opportunity to contribute towards conservation targets, if their location is 
managed properly. In the Little Karoo of South Africa (an area of 16 612 km2), PPAs met the 
conservation targets for 63 of the vegetation types in the region conserving nearly twice as much land 
as statutory conservation areas (Gallo et al. 2009). These PPAs were also found in a study area that 
covered three global biodiversity hotspots (Gallo et al. 2009) as found in the STEP region. The PPAs 
analysed in this study therefore have the potential of contributing to the protection of ecosystems and 
it is thus important to promote the expansion of the PPA network (Tognelli et al. 2008).  
It is important to examine all policies, mechanisms and treatments needed for strengthening the 
persistence of PPAs (Gallo et al. 2009). This will provide a national perspective on priorities, 
approaches, and guidelines for the conservation of biodiversity in PPAs, thereby ensuring 
prioritisation of conservation in land acquisition. In this study PPAs underperform in terms of their 
contribution to conservation targets and there is thus a need to guide PPA location to contribute to 
these targets. The mechanism for this may be through policy and incentives (e.g. tax concessions) 
(Pence et al. 2003) that guide and reward the location of PPAs in priority areas. Critical areas for 
conservation should first be identified as well as the country’s biotic resources and goals (Shafer 
1999; Tognelli et al. 2008). The Focus Areas identified by the NPAES (2008) should be used as 
recommended areas for PPAs to expand into, to increase their contribution to national biodiversity 
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targets. PPAs therefore have the potential to contribute to the conservation of biodiversity and should 
therefore be included in meeting national biodiversity targets.  
CONCLUSION 
The location of PPAs is largely motivated by ecotourism, either directly, by selecting habitats 
suitable for charismatic species, or indirectly, by establishing operations in relation to existing 
infrastructure. Even though the location of PPAs is not driven with conservation goals, the relative 
value of PPAs contributes to the biome-level protection of biodiversity. However, this contribution is 
small and it is recommended that PPAs expand into conservation priority areas to increase their 
contribution to the conservation of biodiversity. There is an urgent need for developing policy towards 
the establishment of PPAs, driven by conservation objectives to achieve national conservation 
targets. It is thus strongly recommended for increased institutional support from governments for the 
creation of new PPAs in areas of high conservation significance. 
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CHAPTER 3: Landscape-level Use of Protected Areas  
INTRODUCTION 
Tourists that participate in wildlife tourism activities are not only interested in wildlife (Moscardo 
2000) as there are a range of motivations that drive ecotourism. Tourists are also attracted to the 
naturalness of the landscape (Barnes et al. 1999; Han 2007) and are moving away from the traditional 
perspective of merely passing through a landscape, to the modern tourist where the landscape is 
experienced to the full extent (Daugstad 2007). The variety of spectacular landscapes in areas such 
as Costa Rica results in them been classified as prime ecotourism destinations (Krüger 2005). The 
landscape of an area plays a significant role in attracting tourists, as suggested by Tremblay (2003) 
who found that tourists visit a particular destination because of the landscape and environment rather 
than specific wildlife. 
In Norway, the landscape of the area has been recognised as an important asset for tourism 
where the steep mountains, narrow fjords and midnight sun are viewed as core assets (Daugstad 
2007). In 1872 when the Yellowstone National Park was first established, the aims were ‘to conserve 
the scenery and the natural and historic objects and the wildlife therein to provide for the enjoyment of 
the same by such manner and by such means as will leave them impaired for the enjoyment of future 
generations’ (Kramer et al. 1997). This set a precedent for setting aside spectacular habitats, which 
later developed into Protected Areas (PAs).  
In the Eastern Cape Province of South Africa many Private Protected Areas (PPAs) have been 
established which depend on wildlife-based ecotourism as their primary means of business (Langholz 
& Kerley 2006). In addition, the South African National Parks (SANParks) is heavily dependent on 
generating income from ecotourism (SANParks 2010). The aesthetic landscape features in reserves 
attract significant attention among tourists (Okello et al. 2008; Ping & Bao-zhang 2003; Barnes et al. 
1999). For example in the Eastern Cape, the landscape diversity and scenery are regarded as 
valuable commodities for the PPAs (Sims-Castley et al. 2005; Langholz & Kerley 2006). Previous 
studies have found a strong interrelationship between tourism and a protected landscape area 
(Mikulec & Antouškoá 2011), and have suggested that the landscape features play an important role 
in tourist attraction (Macagno et al. 2010). 
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In Chapter 2 it was found that ecotourism operators in the Eastern Cape were selecting certain 
biomes for the location of their PPAs with a strong preference for the Albany Thicket biome. In the 
Albany Thicket biome, the African elephant (Loxodonta africana) plays a key role in ecological 
processes (Kerley & Landman 2006). It is thus hypothesised that even though a diversity of habitat 
types are available in these PPAs, the areas are not uniformly covered during game drives, with a 
preference for the Albany Thicket biome. Selective biome use may lead to the over-utlisation of 
certain habitats which may lead soil erosion, compaction of soil and eventually the degradation of the 
environment (Green et al. 1990). 
Traversing landscapes for wildlife viewing takes time and it was thus hypothesised that as 
Protected Areas (PAs) increase in size, a smaller proportion of the area is covered during game 
drives. This may lead to many areas of National Parks and PPAs being inaccessible or rarely visited 
by tourists and these areas hence have little apparent value to ecotourism. There is thus a need for a 
better understanding of how these PAs utilise the available area and how various parts of the 
landscape are used for ecotourism. This understanding would be invaluable for guiding management 
decisions such as distribution of investments and optimal location of tourism roads, as well as 
providing a mechanism to increase the value of landscapes and hence the sustainability of 
ecotourism. In this study various PAs in the Eastern Cape were selected as case studies to quantify 
the landscape-level use of biodiversity to ecotourism. 
METHODS  
Study Sites 
Six areas within the Eastern Cape were selected as study sites (Figure 3.1). These study sites 
were comprised of five PPAs and parts of one National Park, covering a variety of biomes and varying 
in reserve area (Table 3.1). The study sites also varied in terms of the implementation and 
construction of tourism infrastructure. The Addo Elephant National Park (AENP) site comprises the 
Main Camp and Nyathi Concession. The Nyathi Concession was utilised by Riverbend Lodge during 
game drives and the Main Camp was used by Gorah Elephant Camp and AENP game viewers. Even 
though Gorah and AENP shared the same game-viewing area, game drives operated from different 
bases in this area. Gorah Elephant Camp is a concession operating in the AENP that has exclusive 
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traversing rights to a portion of the park not accessible to general tourists. All study sites were 
managed for ecotourism where guests were taken out on game-viewing vehicles on a daily basis in 
the early mornings and late afternoons. Although self-drive tourists also operate in the AENP, only 
guided game drives were analysed in this study to allow for comparison across all study sites. 
The boundaries of the study sites were created as polygons in ArcGIS (ESRI 2010), a Geographic 
Information System (GIS) and projected with a WGS 84 Coordinate Referencing System (CRS). The 
South African National Biodiversity Institute (SANBI) vegetation map for South Africa, Lesotho and 
Swaziland (Mucina & Rutherford 2006) was used to map the different biome units found in the study 
sites. The biome units identified by Mucina & Rutherford (2006) incorporate biomes and ecoregions 
and are therefore a stronger indicator of the landscape present compared to just analysing biomes. 
The study sites were visited in March 2010 and a Magellan GPS was used to record the co-ordinates 
of the lodges, entrance gates and landscape features found in each PA. In this study, the landscape 
features refer to the different biomes found in each PA, as well as sites of interest such as viewpoints, 
waterholes (natural and artificial boreholes) and rivers.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.1. The location of the Protected Areas (PAs) or the portion of them used as study sites in the 
Eastern Cape Province of South Africa, overlayed onto the biome distribution (Mucina & Rutherford 
2006).  
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Table 3.1. Attributes of the Protected Areas studied in the study area including the total reserve size, 
availability of biomes and lodges present.   
Protected Area Size 
(km2) 
Biomes Units  Lodges  
Samara          
Private Game                  
Reserve 
269.1 Albany Thicket 
Azonal Vegetation 
Grassland         
Nama Karoo  
Karoo Lodge  
Kuzuko             
Game Reserve 
151.6 Albany Thicket 
Fynbos               
Nama Karoo  
Kuzuko Lodge  
Riverbend       
Lodge 
272.8 Albany Thicket 
Azonal Vegetation 
Forest              
Fynbos  
LongHope                    
Riverbend Lodge 
 
 
Shamwari      
Private Game 
Reserve 
212.4 Albany Thicket 
Forest           
Savanna  
Longlee Lodge                         
Bayete Lodge                     
Eagles Crag                           
Riverdene                              
Lobengula                                       
Sirili 
 
AENP                  
Addo Elephant 
National Park 
124.5 Albany Thicket 
Azonal Vegetation 
Addo Rest Camp  
Gorah          
Elephant          
Camp 
124.5 Albany Thicket 
Azonal Vegetation 
Gorah Lodge  
 
Data Collection 
To measure the spatial use of the study sites by ecotourism operators, 30 anti-car-theft vehicle 
tracking devices (Altech Netstar, Altech Technology) were installed onto the game-viewing vehicles of 
these PAs in April 2010. The available tracking devices were divided among the six PAs, the number 
of trackers allocated being proportional to the size of each study site. These trackers recorded the 
GPS co-ordinates of the vehicles every 3 minutes, these being downloaded via a cellular phone 
system. The data were downloaded monthly, and projected spatially using ArcGIS (ESRI 2010).  
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The trackers were programmed to record the game-viewing vehicle locations for the duration of 
eight months (May–December 2010). This sampling period is a representation of the range of data 
from different seasons. The first few months (May to August) represented the colder months and the 
non-peak tourist season (The Safari Company 2010). September to December represented the 
warmer months and peak tourist season (The Safari Company 2010).  
During game drives the vehicles are restricted to the available roads in each PA and therefore 
their movement patterns were an indication of the road network within the PAs. The routes and time 
spent viewing different landscapes features on game drives was used to determine which features 
served as a tourist attraction. The utilisation of biomes was analysed in terms of the proportion of time 
spent in each biome in proportion to available biomes (Powell 2000). When biomes were used 
disproportionately to its availability within the PA, use was classified as being selective (Johnson 
1980). 
Analysing Spatial Use of Protected Areas  
The spatial vehicle location data were clipped to the polygon layers of each study site and all non-
stationary vehicle location data were identified using the vehicle odometer readings and removed 
from the dataset. This eliminated all extraneous vehicle locations and ensured that only locations 
during game drives were included in the dataset. Using Hawth’s tools in ArcGIS (ESRI 2010), a 200 m 
buffer was created around the entrance gates and lodges and all data points recorded within these 
buffers were excluded, thereby eliminating transfers between lodges from the dataset. As the tracking 
devices recorded vehicle locations every 3 minutes the data were checked for autocorrelation using 
autoregression on the habitat use values of the vehicles (Winnie et al. 2008). The locations were 
sorted on their x and y coordinates and by the different vehicles, date and time, regressing the habitat 
type of the sorted locations against the habitat types of the nearest neighbours. This process was 
repeated to determine the number of lags required to achieve an r2 value less than 0.1 (Winnie et al. 
2008). The number of lags refined the sample size by reducing of the game vehicle location data 
within each study site (Winnie et al. 2008). 
Biome selection and use was analysed in two ways. Firstly, the vehicle location data within each 
study site was used to create a Minimum Convex Polygon (MCP) (Convex Hulls around Points v. 
1.222, Jeness Enterprises, Flagstaff, Arizona, USA). The proportion of vehicle locations in each 
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biome was quantified within the MCP to determine proportional biome use. This was compared to the 
available proportion of biome area in each PA. Preference of biome use was estimated using the 
Jacobs index (Jacobs 1974) with the following equation: 
 
where r is the proportional utilisation of biome and p is the proportional availability. The value of 
the index ranges from -1 to +1 where +1 indicates maximum preference and -1 maximum avoidance. 
Differences between relative availability and utilisation of each biome were further assessed by 
calculating 95% confidence intervals for the proportional utilisation of each biome. The normal 
approximation interval binomial confidence interval was used (Brown et al. 2001): 
 
where, 
 p = proportion of usage 
n = sample size 
α = desired confidence 
z1-α/2 = “z value” for desired level of confidence 
z1-α/2 = 1.96 for 95% confidence  
 
This reflected a conservative approach to interpreting the data and where p is close to 1 or 0, n 
should be larger to maintain a good approximation (Neu et al. 1974). The preference or avoidance of 
each biome may be considered to be significant if the confidence interval does not overlap the relative 
availability.  
Analysing Spatial Landscape Use  
The occurrence of game-vehicle locations in specific biomes do not necessarily indicate biome 
selection, the occurrence may be as a result of association of biome type and landscape features 
such as a waterhole or river. To account for this, a second method was used which estimated the 
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selection of biomes within the vehicle’s home range. Home ranges of the game vehicles were 
calculated with Animal Movement 2.04 (Hooge & Eichenlaub 1997) for ArcView 3.2 (ESRI, Redlands, 
California, USA) using the Animal Movement Extension Package v. 2.04 Beat (Hooge & Eichenlaub 
1997). The non-parametric kernel utilisation distribution (UD) method was used to determine home 
range (95% UD) and core area (50% UD) sizes (Borger et al. 2006). The least-square cross-validation 
method (Worton 1989) was used to determine the smoothing parameter (H) in Biotas 1.03 Alpha 
(Ecological Software Solutions, Hegymagas, Hungary). This was modified slightly to best fit the data 
and an H value of 1000 was used for all analyses in ArcView 3.2. The UDs were clipped to the 
reserve boundary to exclude areas outside the study sites. Biome use within the home range and 
core area was determined by comparing number of stops of game-viewing vehicles in each biome. 
The relationship between reserve size and proportion of area covered during game drives was 
assessed using a linear model where proportion of area covered was the dependent variable and 
reserve size the independent variable. 
The Use of Landscape Features in Protected Areas 
Using Hawth’s tools in ArcGIS, a 200 m buffer was created around each waterhole, viewpoint, 
along the rivers and any previously defined site of interest. A site of interest that was only found in 
one study site and not identified in all study sites (e.g. cheetah boma and bushman caves) was 
classified as ‘others.’ There was no river found in the AENP and Gorah Elephant Camp and therefore 
each study site was analysed separately and no comparisons were made between PAs.  
All stops made within 200 m of these landscape features were studied in isolation to calculate the 
proportion of time spent at each landscape feature. This determined the most frequented landscape 
features in each study site. Distances of the vehicle locations to the most frequented landscape 
features were calculated in ArcView 2.3 using Spatial Analyst. A two-tailed t-test was used to 
compare the number of vehicle locations at these landscape features between the core area and 
home range to determine the role that landscape features play in game-vehicle locations (Zar 1999). 
If landscape features did not play a role in vehicle locations during games drives then there should be 
no significant difference between the numbers of vehicle locations within the core area compared to 
the home range area of the vehicle movement pattern.  
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All statistical analyses were performed in Statistica 10 (Statsoft, Inc., USA) where significance 
was determined at the level p < 0.05. 
RESULTS 
Samara Private Game Reserve 
The available area of Samara Private Game Reserve was 132.9 km2 (Figure 3.2A, Table 3.2). 
The location of the game-viewing vehicles was resampled at 3 lags which reduced the sample size 
from 10 598 locations to 3 531. Four biome units were found within this area (Table 3.1), dominated 
(57%) by the Albany Thicket biome (Figure 3.2A, Figure 3.3A). The game-viewing vehicles covered a 
home range area of 52.6 km2 during game drives, which represented 40% of the available game drive 
area (Table 3.2). Only 27% of the vehicle locations were found in the Albany Thicket biome, resulting 
in an avoidance index of D = - 0.30 (Figure.3.3A). The Azonal Vegetation was heavily used, 64% of 
the game drives were concentrated in this biome which covered 29% of the study site (Figure 3.3A). 
This resulted in a significant preference (D = + 0.34, p < 0.05, n = 2 243) for this biome (Figure 3.3A). 
In the core area 97% of the vehicle locations were concentrated in Azonal Vegetation resulting in a 
significant preference (D = +0.88, p < 0.05, n = 1 154) for this biome (Figure 3.4A). The Grassland 
biome was avoided during game drives (D = - 0.02) comprising only 0.1% of the vehicle locations 
(Figure 3.3A). The Nama Karoo only covered a small portion of the total area (0.02%) and was not 
covered during game drives, thereby indicating that road networks did not extent into this area (Figure 
3.2A). 
The core area of the game drives was concentrated along the river which runs through the centre 
of Samara (Figure 3.2A). When comparing the proportion of vehicle locations at the various 
landscape features, it was found that the majority of the stops were concentrated along the river 
(60%) (Figure 3.5). The vehicles locations found in the core area (50% UD) were significantly closer (t 
= 1.96, p < 0.05, df = 3 608) to the river than the other vehicle locations (Table 3.3). Other landscape 
features identified in Samara included waterholes and the cheetah boma (Figure 3.2A). The cheetah 
boma was classed as ‘others’ and contributed 7% to the total time spent at landscape features (Figure 
3.5).  
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Figure 3.2. Study Site A: Samara Private Game Reserve illustrating (A) biomes and landscape 
features, (B) vehicle movement during game drives, and (C) home range (95% utilisation distribution) 
and core area (50% utilisation distribution) of game vehicle movement.  
 
 
Table 3.2. Available total area, home range and sizes of area covered during game drives (95% 
utilisation distribution home range) and (50% utilisation distribution core area) in each study site.   
Study Sites 
Available 
Total* Area 
(km2) 
Home Range 
Size (km2)        
(% of total area) 
Core Area     
Size (km2)        
(% of total area) 
A: Samara Private Game Reserve 
B: Kuzuko Game Reserve 
C: Riverbend Lodge 
D: Shamwari Private Game Reserve 
E: Addo Elephant National Park 
F: Gorah Elephant Camp 
132.9 
151.6 
144.6 
212.4 
124.5 
124.5 
52.6 (39.6) 
106.2 (70.1) 
69.3 (47.9) 
108.0 (50.8) 
47.6 (38.2) 
33.3 (26.7) 
4.3 (3.2) 
30.0 (19.8) 
10.6 (7.3) 
6.2 (2.9) 
9.6 (7.7) 
4.3 (3.5) 
 
*Note that total area refers to the area used for game-viewing and the total actual area of the PA may be larger  
B 
C 
A 
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Figure 3.3. Proportion of biome use in study sites (A: Samara Private Game Reserve, B: Kuzuko 
Game Reserve, C: Riverbend Lodge, D: Shamwari Private Game Reserve, E: Addo Elephant 
National Park, F: Gorah Elephant Camp) showing 95% confidence intervals. Grey bars indicate 
biome use and white bars indicate availability. Jacobs’ index values (black triangle and squares) 
indicate preference (D>0) and avoidance (D<0). Preference/avoidance was considered to be 
significant (black squares) if the confidence interval did not overlap with the mean relative availability.   
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Figure 3.4. Proportional biome use in (     ) 50% and (     ) 95% utilisation distribution of vehicle’s 
home range in study sites A: Samara Private Game Reserve, B: Kuzuko Game Reserve, C: 
Riverbend Lodge, D: Shamwari Private Game Reserve, E: Addo Elephant National Park and F: Gorah 
Elephant Camp. Vertical bars denote 95% confidence intervals. Jacobs’ index values (black triangle 
and squares) indicate preference (D>0) and avoidance (D<0). Preference/avoidance was considered 
to be significant (black squares) if the confidence interval did not overlap with the mean relative 
availability.  
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Figure 3.5. Proportional distribution of viewing time spent at landscape features during game drives in 
study sites (A: Samara Private Game Reserve, B: Kuzuko Game Reserve, C: Riverbend Lodge, D: 
Shamwari Private Game Reserve, E: Addo Elephant National Park and F: Gorah Elephant Camp). 
  
 
Table 3.3. Mean distance (± standard deviation) of vehicle locations within the core area and home 
ranges (50% and 95% utilisation distribution) to the most important landscape features identified in 
each study site (* denotes significance between core area and home range). 
               
Study Site 
 
River     
Core  area  
                
              
Home range 
 
Waterholes 
Core  area 
                
                
Home range 
  
 
A: Samara     
B: Kuzuko     
C: Riverbend 
D: Shamwari  
E: AENP         
F: Gorah            
0.44 ± 0.28* 
1.51 ± 1.05* 
0.44 ± 0.25*         
0.50 ± 0.20*                   
N/A          
N/A 
1.93 ± 2.14 
1.64 ± 1.01 
1.33 ± 1.41 
1.41 ± 1.31               
N/A          
N/A 
N/A             
N/A             
N/A           
N/A           
0.96 ± 0.79*                 
2.88 ± 0.21* 
N/A             
N/A             
N/A            
N/A           
1.05 ± 0.87 
3.01 ± 0.91 
  
N/A indicates that this feature was not the most frequently visited in this study sites 
and therefore distances were not measured. 
 
 
Distance (km) measured to most important Landscape Feature  
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Kuzuko Game Reserve  
The area (151.6 km2) covered by Kuzuko Game Reserve included three biomes: Nama Karoo, 
Fynbos and Albany Thicket (Figure 3.6A). The vehicle’s home range covered 70% of the available 
area (Table 3.2, Figure 3.6B). When the data were autoregressed the vehicle locations were 
subsampled at 2 lags, which reduced the vehicle locations from 7 759 to 3 879 data points. The 
majority of the game drives were spent in the Nama Karoo, this biome represented 76% of vehicle 
locations in the home range and 77% within the core area of the vehicle movement (Figure 3.4B). The 
Nama Karoo covered the majority of the reserve (58%) (Figure 3.6A) and a strong preference was 
therefore found for this biome (D = + 0.40) directly correlated with an avoidance of Albany Thicket (D 
= - 0.36) and Fynbos biome (D = - 0.76) (Figure 3.3B). There was a small representation of the 
Fynbos biome during game drives (Figure 3.3B), as this biome covered a very small portion of the 
total area (2%) of Kuzuko (Figure 3.6A).  
The majority of the vehicle locations (73%) were found within 200 m of the river (Figure 3.5) 
where a significant difference was found between the vehicles locations in the home range and within 
the 50% core area of the vehicle movement (t = 1.96, p < 0.05, df = 5 010). This suggests that the 
river plays a significant role in the vehicle locations as the average distance of vehicle locations within 
the core area to the river was 1.5 km (Table 3.3). This was clearly illustrated in the game vehicle 
movement pattern where the core area of the vehicles’ home range was concentrated in the eastern 
part of Kuzuko (Figure 3.6C) which is where the lodge, as well as the river was found (Figure 3.6A). 
The remainder of the landscape features did not play a significant role in vehicle locations, 16% of the 
vehicles locations were at waterholes, 10% at viewpoints and 1% at the Bushman Caves which was 
classified as ‘other’ (Figure 3.5).  
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Figure 3.6. Study Site B: Kuzuko Game Reserve illustrating (A) biomes and landscape features, (B) 
vehicle movement during game drives, and (C) home range (95% utilisation distribution) and core 
area (50% utilisation distribution) of game vehicle movement.  
 
Riverbend Lodge 
The Nyathi section of the AENP (144.6 km2) covers four different biomes, the Albany Thicket, 
Azonal Vegetation, Forest and Fynbos (Figure 3.7A, Table 3.1) which were disproportionately 
covered during game drives (Figure 3.7B). The location of the game-viewing vehicles was resampled 
at 3 lags, reducing the sample size from 8 316 locations to 2 772. The Albany Thicket was mostly 
covered during game drives, comprising 62% of the vehicle locations (Figure 3.3C). When biome use 
was compared to the proportion available, it was found that this biome was avoided during game 
drives (D = - 0.31) (Figure 3.3C). A significant preference was found for the Azonal Vegetation (D = + 
0.66, p < 0.05, n = 1 066) (Figure 3.3C). Even though only 39% of the vehicle locations were found in 
this biome unit, the Azonal Vegetation covered 11% of the total area (Figure 3.3C). A strong 
avoidance during game drives of the Forest and Fynbos biomes was found (Figure 3.3C) which 
suggests that no roads span these biomes. The Azonal Vegetation was significantly preferred (D = + 
0.21, p < 0.05, n = 674) in the core area of the vehicle’s home range (Figure, 3.4C; Figure 3.7C). The 
Albany Thicket biome was largely covered within the 95% home range, represented by 60% of the 
vehicle locations (Figure 3.4C). 
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The landscape features identified in the Nyathi section of the AENP included the river and 
waterholes (Figure 3.7A). When analyzing the amount of time spent at the landscape features, the 
majority of the time was spent within 200 m of the river (73%) and 27% was spent at waterholes 
(Figure 3.5). The core area of the vehicle’s home range was concentrated along the river (Figure 
3.7C) which resulted in the vehicle locations within the core area being significantly closer to the river 
compared to the vehicle locations in the home range (t = 1.96, p < 0.05, df = 2 746) (Table 3.3). The 
average distance of vehicles within the core area to the river was 0.4 km. (Table 3.3). 
 
 
 
 
 
 
 
 
 
Figure 3.7. Study Site C: Riverbend Lodge illustrating (A) biomes and landscape features, (B) vehicle 
movement during game drives, and (C) home range (95% utilisation distribution) and core area (50% 
utilisation distribution) of game vehicle movement.  
 
Shamwari Private Game Reserve 
Shamwari Private Game Reserve (212.4 km2) included three different biomes, Albany Thicket, 
Fynbos and Savanna (Table 3.1, Figure 3.8A). This area includes 30 km2 of wilderness area that has 
been included in the calculations to determine biome availability within the whole area. The location of 
the game vehicles were subsampled at 11 lags, which meant that game vehicles generally stayed in 
the same location. The number of game vehicle locations was reduced from 56 477 to 5 133 
locations. During game drives 51% of the total area was covered (Table 3.2), most of the vehicle 
movement was concentrated in the southern part of the reserve (Figure 3.8B). The core area (50% 
UD) of the game drive activity represented 3% of the total available area (Figure 3.8C; Table 3.2). The 
B 
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majority of game vehicle locations were found in the Albany Thicket biome (70%) which covered 66% 
of the total area (Figure 3.3D). This resulted in a significant preference for this biome (D = + 0.09, p < 
0.05, n = 3 571), associated with an avoidance of Fynbos (D = - 0.0.4) and Savanna (D = - 0.11) 
(Figure 3.3D). The scattered game vehicle locations as evident in Figure 3.8B suggest that game 
vehicles are not restricted to roads as in the other study sites.  
The biome use within the core area (50% UD) of the vehicles’ home range exhibited a significant 
preference for the Albany Thicket (D = + 0.46, p < 0.05, n = 1 442), as 87% of the vehicle locations 
were concentrated this biome (Figure 3.4D). This was associated with an avoidance for the Fynbos (D 
= - 0.11) and maximum avoidance of the Savanna biome (D = -1.00) (Figure 3.4D). The core area of 
the vehicle locations was concentrated in the south-western part of the reserve (Figure 3.8C) which is 
where the river and viewpoints were found (Figure 3.8B). When vehicle locations were correlated with 
landscape features it was found that majority of the time (44%) was spent within 200 m of the river, 
followed by viewpoints (28%) (Figure 3.5). The vehicle locations within the core area (50% UD) of the 
home range were found significantly closer (t = 1.96, p < 0.05, df = 5 230) to the river than the other 
landscape features (Table 3.3).  
 
 
 
 
 
 
 
 
 
 
Figure 3.8. Study Site D: Shamwari Private Game Reserve illustrating (A) biomes and landscape 
features, (B) vehicle movement during game drives, and (C) home range (95% utilisation distribution) 
and core area (50% utilisation distribution) of game vehicle movement.  
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Addo Elephant National Park (AENP) 
The Main Camp section (124.5 km2) of the AENP was analysed as the game viewing area which 
covered two biomes, the Albany Thicket and Azonal Vegetation (Table 3.1, Figure 3.9A). The location 
of the game viewing vehicles was subsampled at every second lag, which reduced the data from 17 
749 to 8 874 locations. The game vehicle movement pattern was mostly concentrated in the north of 
the Addo Main Camp, covering an area of 48 km2, representing 38% of the total game viewing area 
(Table 3.1; Figure 3.9B). The AENP game vehicles do not have access to a portion of the area where 
Gorah Elephant Camp has exclusive rights. The biome units covered by AENP in the north are open 
habitats as they are comprised of old transformed lands that have recently undergone recovery. The 
Albany Thicket biome was relatively under-utilised as 76% of the vehicle locations were in this biome 
which covered the majority of the area (96%) (Figure 3.3E). A significant avoidance was thus found 
for the Albany Thicket (D = - 0.26), associated with a significant preference for Azonal Vegetation (D = 
+ 0.83, p < 0.05, n = 2 092) (Figure 3.3E). Only 24% of the vehicle locations were found in the Azonal 
Vegetation but this resulted in over-use of this biome as it only covered 4% of the area (Figure 3.3E, 
Figure 3.9C).  
When comparing biome selection within the vehicle home ranges, it was found that more time 
was spent in the Albany Thicket, 65% in the core area and 75% in the 95% utilization distribution of 
the home range (Figure 3.4E). However, when biome availability was taken into account, a significant 
preference was found for the Azonal Vegetation (p < 0.05, n = 1 732) (Figure 3.4E).  
The landscape features identified in the AENP included waterholes and viewpoints (Figure 3.9A). 
Waterholes had a significant effect on the game vehicle movement pattern as 80% of the time spent 
at the landscape features was spent within 200 m of the waterholes (Figure 3.5). The vehicle 
locations within the core area were located significantly closer to the waterholes (t = 1.96, p < 0.05, df 
= 10 995) with an average distance of 0.96 km (Table 3.3). 
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Figure 3.9. Study Site E: Game viewing area (Main Camp section) studied in the Addo Elephant 
National Park (AENP) illustrating (A) biomes and landscape features, (B) vehicle movement during 
game drives, and (C) home range (95% utilisation distribution) and core area (50% utilisation 
distribution) of game vehicle movement.  
 
Gorah Elephant Camp  
The Addo Main Camp section (124.5 km2) was covered during game drives and therefore this 
study site exhibited the same proportion of available biomes as AENP (Figure 3.10A). However, game 
drives were managed from Gorah Lodge (Figure 3.10A) and the exclusive traversing rights issued to 
Gorah Lodge have allowed these game vehicles to cover other areas not utilised by AENP. The 
location of the game viewing vehicles was subsampled at 4 lags, which reduced the data from 11 627 
to 2 906 locations. The vehicle locations differed to that of the AENP locations, and was concentrated 
in the southern part of the Main Camp, covering a MCP area of 33 km2, 27% of the total game viewing 
area (Figure 3.10B, Table 3.2). A significant preference was found (D = + 0.73, p < 0.05, n = 2 888) 
as Albany Thicket covered 96% of total game drive area (Figure 3.3F). The Azonal Vegetation was 
largely avoided during game drives (D = – 0.73) (Figure 3.3F). The Albany Thicket was the only biome 
covered within the home range of the vehicle locations and therefore no preference or avoidance was 
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found (Figure 3.4F). The core area of the vehicle’s home range was concentrated in the centre of the 
reserve (Figure 3.10C). This may be related to the positioning of the waterholes as compared to the 
other landscape features, the majority of the time (70%) was spent at this landscape feature (Figure 
3.5). When analyzing the distance of the vehicle locations to the waterholes, a significant difference (t 
= 1.96, p < 0.05, df = 2 965) was found in vehicle locations between the home range and the core 
area (Table 3.3). It is thus evident that the location of waterholes played an important role in the game 
vehicle movement during game drives. The game vehicle locations however, may not be a function of 
habitats but may be more strongly influenced by the exclusive area as issued to Gorah Lodge.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.10. Study Site F: Addo Main Camp utilised by Gorah Elephant Camp illustrating (A) 
biomes and landscape features, (B) vehicle movement during game drives, and (C) home range 
(95% utilisation distribution) and core area (50% utilisation distribution) of game vehicle 
movement. 
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Proportional Area Covered During Game Drives  
No significant relationship was found between the size of the study site and proportion of area 
covered during game drives (F1,4 = 1.09, p = 0.36, R2 = 0.21). The average proportion of area covered 
during game drives for all six study sites was 46% of the total area (Figure 3.11). The smallest 
proportional area covered during games was found for Gorah Elephant Camp where 27% of a total 
area of 125 km2 was covered (Figure 3.11). The same total area (125 km2) was available for AENP 
which covered 38% in the vehicle’s home range (Figure 3.11). Kuzuko Game Reserve exhibited the 
greatest reserve coverage where 70% of an area of 152 km2 was covered during game drives (Figure 
3.11). The average area covered within the core area of game drives across all study sites was 31% 
(Figure 3.11).  
 
 
 
Figure 3.11. Proportion of total area covered within core area (50% utilisation distribution) and 95% 
home range of vehicle movement in study sites. Horizontal lines denote mean area covered by all 
study sites. 
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DISCUSSION 
This study provides a novel approach of tracking game-viewing vehicles in space and time and 
using animal movement analytical techniques (Powell 2000) to determine the use of PAs during game 
drives. Biomes were selectively utilised across all study sites, despite varying in total area and biome 
availability. There was a preference for the Savanna, Azonal Vegetation and Nama Karoo biome units 
which are relatively open habitats and are therefore more desirable as they allow good visibility of 
animals (Reynolds & Braithwaite 2001). This was supported by a strong avoidance of the dense 
Albany Thicket biome in this study, even though it covered the majority of the total area in the study 
sites and was selectively preferred for land acquisition (Chapter 2). The spatial use of PAs is therefore 
not influenced by biome type, but rather the desire to achieve successful game-viewing sightings to 
satisfy ecotourism. This gives a strong indication that ecotourism operators are not utilising the 
available area uniformly, and tourists are only exposed to certain biomes as was hypothesised. 
However, vegetation structure within the PAs and the wildlife present may also play a role in the 
landscape use or PAs. If wildlife densities are low, for example, it might be expected that vehicles 
drive further. These confounding factors need to be considered and further research is thus 
recommended. 
This pattern of biome selection during game drives mirrors that of the African elephants. Roux & 
Bernard (2007) studied the habitat preferences of elephants in Shamwari Private Game Reserve and 
found that even though the Albany Thicket biome comprised more than half of the reserve, it was 
avoided by elephants. This suggests that game vehicle movement patterns are influenced by the 
distribution of elephants as elephant sightings are a priority for ecotourism operators as tourists have 
a preference for these charismatic species (Kerley et al. 2003a). However, elephants are found 
throughout the AENP which may disprove this theory. Nevertheless, elephants are stocked at high 
densities in the AENP (Chapter 4) which may influence this megaherbivore’s pattern of biome 
selection within the park.   
Selective biome use results in ecotourism operators not utilising their available land to its full 
potential as only a portion of the total area is covered during game drives. Certain biomes are under-
represented during game drives which may limit the role of ecotourism in conservation (Lindsey et al. 
2007). However, the inclusion of walking trails and horse safaris as offered by certain PAs may 
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provide a more thorough analysis of the landscape use in terms of ecotourism. In this study the Forest 
and Fynbos biomes were largely under-represented and therefore did not substantially contribute to 
the ecotourism experience. This suggests that the network of roads within PAs may be restricted to 
the more open habitats. Previous studies have illustrated the same findings where the Deserts, 
Forests and Mountains generally derived fewer benefits from ecotourism than the open habitats (Kiss 
2004). There is however, a possibility that these biome use patterns can be influenced through the 
education of tourists through exposing them to these habitats and explaining their significance. It is 
therefore recommended that all various biome types are represented during game drives and that tour 
operators make an effort to convey an understanding of the significance of these landscapes. This 
may increase tourist satisfaction as studies have found a significant correlation between tourist 
preferences and landscape heterogeneity and diversity (Dramstad et al. 2006). 
It is possible that available areas within ecotourism operations are too large and are therefore not 
adequately covered during game drives. In five of the study sites: Samara, Shamwari, Riverbend, 
AENP and Gorah only half of the reserves were covered during game drives. A large part of these 
PAs therefore remain under-used and have little apparent value to ecotourism. Managing smaller PAs 
would be most cost effective and ensure adequate landscape coverage. However, this may potentially 
have a greater impact on the environment and may conflict with the need for large PAs to maintain 
viable populations of many species (Cantú-Salazar & Gaston 2010) such as the elephant which 
require large areas (Loarie et al. 2009). Keeping large areas of land untouched within PAs may 
address this concern. For example, Shamwari Private Game Reserve has set aside 30 km2 for 
wilderness. This will provide adequate area required to maintain viable populations of many species 
as well as increase the contribution that PAs make towards national conservation priorities by 
protecting large tracts of natural land (Cantú-Salazar & Gaston 2010). These wilderness areas could 
still be accessed on foot and it is strongly recommended to incorporate the Protected Area Network 
(PAN Parks) approach into South Africa. The PAN Parks project started in 1997 by the World Wide 
Fund for Nature in Europe, with the aim of changing ecotourism to a more environmentally non-
threatening activity and maintaining the quality of the natural environment (Cottrel & Cutumisu 2006).  
It is important that ecotourism operators realize the significant tourist attraction of landscape 
features in PAs (Macagno et al. 2010). PAs should be managed more conservatively, paying 
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particular attention to the positioning of landscape features within the PA, with the knowledge of the 
role they play in ecotourism. In this study it was found that rivers and waterholes significantly attracted 
ecotourists as game-viewing vehicles were frequently located around these landscape features. 
Water features are a strong predictor of aesthetic preference (Dramstad et al. 2006; Han 2007) and 
rivers have been classified as one of the main attractions in a PA (Turpie & Joubert 2001). However, 
Turpie & Joubert (2001) argue that the main reason visitors are attracted to rivers is due to the wildlife 
they support, as rivers and waterholes concentrate animal activity at all times (Reynolds & Braithwaite 
2001). It can therefore be suggested that the positioning of roads around landscape features can be 
used to manipulate the spatial movement of tourists in a PA. This would ensure that areas are 
uniformly covered during game drives and thereby prevent overcrowding and the over-utilisation of 
certain habitats. This was evident in Kuzuko Game Reserve where the various landscapes were 
evenly distributed throughout the PA, which coincided with a large portion of the reserve being utilised 
during game drives. 
Tourist roads could be optimally located to ensure adequate landscape coverage and 
representation of available biomes. This could increase the value of landscapes and hence the 
sustainability of ecotourism. However, there are potential consequences of such ongoing landscape 
changes that first need to be mitigated. The topography of the land, for example, should be taken into 
consideration and the potential environmental impacts of roads need to be explored. Road networks 
may fragment and alter habitats, lead to site hardening, weed dispersal and even inhibit the 
movement of important species (Collinge 1996; Forman & Alexander 1998).  
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CONCLUSION 
It is important to objectively measure how ecotourism operators use the available area within PAs 
for ecotourism. On average only a small percentage of PAs were utilised during game drives which 
suggests that with the aim of satisfying ecotourism, ecotourism operators are over-investing by 
purchasing large tracts of land as the available landscapes are not adequately covered. Only certain 
habitats are being utilised and therefore large parts of PAs remain under-represented during game 
drives and do not contribute to ecotourism. Selective biome use may lead to environmental 
degradation through the compaction of soil and soil erosion.  It is thus speculated that PPAs should 
be managed more intensively paying attention to the location of tourist roads, and utilising the 
landscape in a less threatening manner, by encouraging more walking and horse safaris in PAs. More 
awareness should be brought to the available landscape features to add to the tourist experience as 
well as ensure landscape scale protection, thereby contributing to the conservation of biodiversity. 
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CHAPTER 4: The Ecotourism Value in Stocking Extralimital 
Species in Private Protected Areas 
INTRODUCTION 
Private Protected Areas (PPAs) often use wildlife-based ecotourism as their primary means of 
generating business (Langholz & Kerley 2006) and therefore stock high numbers of charismatic 
species to enhance the wildlife experience (Cousins et al. 2008). In South Africa many extralimital 
species, species which historically do not occur in an area, have been introduced into PPAs to 
increase the number of species available for viewing (Castley et al. 2001; Sims-Castley et al. 2004), 
under the assumption that this will appeal to tourists (Parker & Bernard 2005). Foreign tourists, for 
example tend to associate giraffe (Giraffa camelopardis) with Africa (Sims-Castley et al. 2004). The 
occurrence of giraffe is patchy and discontinuous in Africa (Skinner & Chimimba 2005), and does not 
extend to the Eastern Cape, South Africa. However, 60% of the PPAs in the Eastern Cape stocked 
giraffe (Langholz & Kerley 2006). Many other extralimital species have been introduced into these 
PPAs including the white rhinoceros (Ceratotherium simum), warthog (Phacochoerus africanus), 
plains zebra (Equus quagga), nyala (Tragelaphus angasii), waterbuck (Kobus ellipsiprymnus) and 
impala (Aepyceros melampus) (Skead 2007; Castley et al. 2001). 
However, the cost of stocking extralimital species is high (Boshoff et al. 2002b, Sims-Castley et 
al. 2005). It has been estimated that the introduction of species to the Eastern Cape cost between 
$97,500 and $1.8 million (Sims-Castley et al. 2005). Studies have found that the introduction of 
extralimital species diminishes biodiversity (Angermeier 1994; Castley et al. 2001) and can lead to 
hybridisation, degradation of habitat, low survival rates and competitive exclusion of indigenous 
species (Cousins et al. 2010; Chapin et al. 2000). This occurs where nyala (Tragelaphus angasii) are 
introduced into bushbuck (Tragelaphus scriptus) habitat, leading to the displacement of bushbuck 
(Hamman et al. 2003; Coates & Downs 2005). Introduced species are considered to be one of the top 
three threats to the persistence of biodiversity, and are responsible for nearly half to two-thirds of all 
species extinctions (Donlan & Wilcox 2008).  
A paradox arises in that extralimital species have been introduced to enhance game-viewing and 
thereby improve the economic viability of these reserves, yet their ecological as well as economic 
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costs may potentially outweigh the benefits (Castley et al. 2001; Spear & Chown 2009; Cousins et al. 
2010). Globally the number of introductions of extralimital species is accelerating (Daehler & Gordon 
1997). The Eastern Cape in particular is renowned for stocking the highest numbers of extralimital 
species in South Africa (Castley et al. 2001). However, reserve managers are reluctant to remove 
extralimital species as they are under the impression this will have a negative impact on ecotourism 
(Cousins et al. 2010). 
The costs and benefits of stocking extralimital species therefore needs to be studied to 
understand the implications of stocking these species with regards to ecotourism and conservation. 
Previous studies have suggested that it is public preference that motivates the stocking of these 
species (Cousins et al. 2008; 2010). It is thus hypothesised that the value of stocking extralimital 
species lies in tourist satisfaction by enhancing the game-viewing experience. In this study the role 
that extralimital species play in ecotourism was investigated by analysing the value tourists place on 
viewing different animal species. The value placed on biodiversity in relation to human well-being is 
difficult to measure (Daehler & Gordon 1997) as biodiversity is an ‘unpriced good’. The value can thus 
be classified as ‘use’ value (Blignaut & de Wit 2004) which is associated with actual use, such as 
enjoyment from visiting a reserve (Cooke et al. 2009). Previous studies have investigated the 
preferences of wildlife tourists (Lindsey et al. 2007; Martin 2008, Okello et al. 2008), however there is 
a general lack of data about tourist preferences in terms of indigenous versus extralimital species. 
This study aims to fill this gap in knowledge and provide valuable insight into the tourists’ perspective 
of stocking extralimital species in PPAs. 
In this study ecotourism activities were used as a tool to measure this ‘use’, where the value was 
determined in terms of the amount of time ecotourists spent viewing different species. If the 
fundamental assumption of the value of extralimital species is supported it is predicted that on game 
drives more time would be spent viewing extralimital species than indigenous species relative to 
species availability. 
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METHODS 
Study Area 
This study was conducted in Shamwari Private Game Reserve (between 33o20’S; 26o01’E and 
33o32’S; 26o10’E) in the Eastern Cape, South Africa. Shamwari is approximately 25 000 ha in size 
and includes areas of three of the nine biomes found in South Africa as described by Mucina & 
Rutherford (2006) (Figure 4.1). This reserve was used as a case study as it is well known as an 
upmarket tourist destination (Hall-Martin et al. 2002). Many national and international tourists visit 
Shamwari with an average 2-3 night stay (Hall-Martin et al. 2002). Shamwari consists of eight 
different lodges which can accommodate 110 visitors (Figure 4.1). Game viewing takes place through 
tourists being taken on an open game-viewing vehicle accompanied by an experienced guide, who 
also served as the driver.  
Shamwari supports a high diversity of species, including a recorded 56 mammal species. All the 
‘big five’ species; elephant (Loxodonta africana), lion (Panthera leo), white (Ceratotherium simum) 
and black rhinoceros (Diceros bicornis), leopard (Panthera pardus) and buffalo (Syncerus caffer) 
occur here. Other charismatic species are cheetah (Acinonyx jubatus), brown hyena (Parahyaena 
brunnea), aardwolf (Proteles cristatus) and giraffe (Giraffa camelopardis). Other mammalian 
herbivores found on the reserve include hippopotamus (Hippopotamus amphibius), gemsbok (Oryx 
gazella), red hartebeest (Alcelaphus buselaphus), black wildebeest (Connochaetes gnou), kudu 
(Tragelaphus strepsiceros), eland (T. oryx), waterbuck (Kobus ellipsiprymnus), bushpig 
(Potamochoerus larvatus), common duiker (Sylvicapra grimmia), Cape grysbok (Raphicerus 
melanotis), steenbok (R. campestris), mountain reedbuck (Redunca fulvorufula), bushbuck (T. 
scriptus), springbok (Antidorcas marsupialis), impala (Aepyceros melampus), blesbok (Damaliscus 
dorcas phillipsi), nyala (T. angasii), warthog and plains zebra (Parker 2008). Ten of these species, the 
cheetah, white rhinoceros, giraffe, gemsbok, black wildebeest, waterbuck, blesbok, impala, nyala and 
warthog are extralimital to Shamwari (Skead 2007). 
Data Collection  
Observation studies of tourists give an accurate reflection of the tourist’s experience in the 
ecotourism industry (Seaton 2002). In this study, the observations of tourists on game drives were 
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used to analyse tourists’ viewing preferences of large mammal species to determine a relative rank of 
preferences.  
Field observations took place from October to December 2010 when tourists were accompanied 
on the typical morning and evening game drives. This period was selected as it is classified as a high 
tourist season, when many international visitors come to the Eastern Cape (SA-venues 2008).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.1. Location of the study site, Shamwari Private Game Reserve in the Eastern Cape Province 
of South Africa, and the different biomes (Mucina & Rutherford 2006) and location of the lodges. 
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For all game drives, the observer sat next to the guide. All questions directed at the guide as well 
as conversations among the tourists could be heard from this position. A Trimble JUNOTM SB 
handheld GIS receiver (PDA) was used to record the data at every viewing stop, using the 
CyberTracker software (www.cybertracker.org). An animal viewing event was only classified as such 
when the vehicle reached a full stop. This occurred to give tourists time to observe and photograph 
the animal. All species that were not stopped for within a viewing distance of 0.5 km were also noted, 
to determine the frequency of stopping in relation to the availability of species. The GPS co-ordinates 
at every animal sighting were recorded using the PDA, while a stop watch was used to record the 
duration of the stop. In order to avoid guide preference affecting tourist viewing, the guide was 
instructed to follow the cue from the tourists as to how much time should be spent at each animal 
viewing event.  
The value that tourists placed on different species was established based on the duration of 
viewing time and frequency that each species was stopped for. The total time spent viewing 
indigenous and extralimital species were calculated and a two-tailed t-test was used to determine 
whether a significant difference was found (Zar 1999). The proportion of stopping to view a species 
when it was sighted was classified as the likelihood of stopping to view a species. The relationship 
between the likelihood of stopping to view a species and the average time spent viewing a species 
was assessed using a linear model where likelihood of stopping was the dependent variable and 
average time spent viewing the independent variable. A general linear model was used to determine 
whether a difference was found in the likelihood of stopping to view indigenous versus extralimital 
species  
The proportion of time spent viewing the animal indicated the level of interest in a particular 
species, and the proportion of ‘viewing time’ in relation to ‘time stopped for all species’ indicated 
interest in relation to other species. To eliminate the effect of ‘diminishing returns,’ tourists were only 
accompanied on their first game drive where all species were encountered for the first time. The 
Johnson method (Okello et al. 2008) was used to analyse the proportion of viewing time for each 
species when encountered to determine the tourist value of each species in relation to each other 
(Johnson 1980). The number of times each species was encountered on all game drives represented 
the ‘availability of species’ and the frequency of stopping at each encounter to view the animal is the 
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‘usage of the species’. Tourist preference was determined by analysing the difference between the 
rank of usage and the rank of availability to arrange the species in order of importance, known as the 
tourist importance rank (Johnson 1980). A Wilcoxon Matched Pairs Test was used to determine 
whether a significant difference was found in the tourist importance rank between indigenous and 
extralimital species. This non-parametric test is an alternate form of the Mann-Whitney test that is 
used when the samples are dependent (Pagano 2008). 
At every animal viewing event the distance to the closest animal was measured using a range 
finder (Leica, Rangemaster 1200) and the number of animals was recorded to determine species 
abundance. Observation of the animals’ social behaviour at the sightings was noted and a tourists’ 
rating was allocated with regards to the level of interest displayed and the number of photographs 
taken. These various parameters were analysed and weighted against each other in a partition 
analysis using JMP 8.0.1 (Statistical Discovery, SAS). This analysis determines which variables 
played the most significant role in contributing to total time spent at viewings by searching all possible 
groupings between all variables, splitting the data recursively and forming a regression tree of 
decision rules (Gaudard et al. 2006). JMP is a really good tool as it is designed around the workflow 
of the data and conveys the information in a self explanatory diagram (Hinrichs & Boiler 2010). Time 
was used as the response variable and species; distance to species; species abundance and 
behaviour were used as the predictor variables. The variables were split according to the LogWorth 
value, which is related to the p-value associated with the sum of squares due to the difference in 
means (Gaudard et al. 2006). The largest LogWorth value represented the best candidate for the first 
spilt. The JMP Partition platform is useful for exploring relationships and for modelling as it examines 
a large number of possible splits and picks the most significant option (Gaudard et al. 2006). 
Questionnaires (Appendix 2) were used to measure the tourists’ preference for certain animal 
species. The questionnaires were distributed in two different ways. Firstly, an online survey 
questionnaire was posted onto the Shamwari website (www.shamwari.com). This survey was posted 
in October 2010 and ran to January 2011. The same questionnaire was printed and given to the 
Shamwari guests upon arrival from October 2010 to January 2011. The first part of the questionnaire 
dealt with the socio-demographic information of the respondent, including country of origin, gender, 
age, highest educational qualification and occupation. The questionnaire then focused on the 
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respondent’s view of Shamwari, how they heard about this reserve, whether they had previously 
visited other reserves in South Africa and motivations for choosing Shamwari. A list of the large 
mammal species found in Shamwari was presented and the respondent was asked to rank their top 
five species in order of preference from 1 to 5 (Appendix 2). The score of each species was weighted 
using the following equation: 
Rank score = a + b/2 + c/3 + d/4 + e/5 
where a = number of choice 1, b = number of choice 2, c = number of choice 3, d = number of choice 
4 and e = number of choice 5 (SSC 2001).  
In the questionnaires the respondents were provided with a list of features suggesting possible 
motivations that attracted the respondent to their preferred species. The respondent had to indicate 
the importance of each feature using a ranking system where 1 = most important and 5 = not 
important at all (Appendix 2). The respondent was asked whether if the preferred animal was not 
available in Shamwari, but available at a reserve nearby would they still visit Shamwari or would they 
have looked for another reserve. 
A ‘willingness to pay’ method (Blignaut & de Wit 2004) was used to determine the value tourists 
place on different species. Studies have found that estimating monetary values for goods and 
services which normally do not have prices or where no market for them exists (Barnes et al. 1999) 
are important in making decisions (Pearce et al. 2002). In this contingent valuation technique 
(Blignaut & de Wit 2004), the respondents were asked to select the amount they would be willing to 
pay to see their preferred or favourite animal, thereby indicating their preferences. In the opening 
statement of this question, respondents were informed that the study was carried out for academic 
purposes only. This was done to avoid possible bias, which would occur if the respondents believed 
their answers would influence pricing of their visit to the reserve. The questionnaire was pre-tested 
among tourists to ensure it was plausible and understandable. To determine whether a significant 
difference was found in the tourists’ willingness to pay values between indigenous and extralimital 
species a two-tailed t-test was used (Zar 1999). 
All statistical analyses were performed in Statistica 10 (Statsoft, Inc., USA) where significance 
was determined at the level p < 0.05. 
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RESULTS 
Field Observations 
During 243 hours of game drives (n = 80, 14 597 minutes) 80% of the time was spent driving and 
20% of the time was spent viewing large mammals. Of the total viewing time, 19% was spent 
observing elephants, followed by 16% on lions, and declining to 0.1% for species such as serval 
(Felis serval), mountain reedbuck (Redunca fulvorufula) and the caracal (Caracal caracal) (Table 4.1, 
Figure 4.2). No significant difference (t = -0.33, p = 0.74, df = 27) was found in total time spent viewing 
indigenous versus extralimital species. However the majority (61%) of the total time was spent 
viewing indigenous species, where on average 114.9 min (± SD 192.4) was spent viewing each 
species compared to 39% that was spent viewing extralimital species (mean = 138.8 min ± SD 149.7) 
(Figure 4.2). 
No significant difference was found between the average amount of time spent viewing 
indigenous versus extralimital species (t = 0.58, p = 0.34, df = 27). However, when the total averages 
of each species were calculated it was evident that more time (82.3 min) was spent viewing 
indigenous species compared to extralimital species (33.6 min). Six indigenous species (lion, leopard, 
elephant, buffalo, black rhino and hippopotamus), and three extralimital species (cheetah, white rhino 
and giraffe) were viewed for longer than the average amount of time calculated across all species 
(Figure 4.3). With the exception of the giraffe and cheetah, these species were all members of the ‘big 
five’ and the likelihood of stopping to view these species was above 70% (Figure 4.3). A significant 
relationship was found between the likelihood of stopping to view an animal and the average time 
spent viewing (F1,25 = 9.83, p < 0.05, R2 = 0.28) (Figure 4.3). Nine species were always stopped for 
(100%) when they were sighted (Figure 4.3). All of these, with the exception of the cheetah were 
indigenous to Shamwari (Figure 4.3). However no significant relationship was found between the 
likelihood of stopping to view a species and whether the species was indigenous or extralimital (Z = 
1.45, p = 0.15, df = 25). 
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Table 4.1. Total number of stops and total stopping time spent on each large mammal species in 
Shamwari Private Game Reserve. 
 
Species 
Total 
viewing 
time (min) 
 
Total 
number 
of stops 
 
Average 
time spent 
at each 
stop (min) 
 
Percentage 
of total 
stopping 
time (%) 
 
 
  Elephant (Loxodonta africana) 
  Lion (Panthera leo) 
*White Rhino (Ceratotherium simum) 
*Giraffe (Giraffa camelopardalis) 
*Cheetah (Acinonyx jubatus) 
  Leopard (Panthera pardus) 
  Burchell's Zebra (Equus quagga burchellii) 
*Impala (Aepyceros melampus melampus) 
  Black Rhino (Diceros bicornis) 
  Kudu (Tragelaphus strepsiceros) 
  Springbok (Antidorcas marsupialis) 
  Hippopotamus (Hippopotamus amphibious) 
  Red Hartebeest (Alcelaphus bucelaphus) 
  Brown Hyena (Hyaena brunnea) 
*Warthog (Phacochoerus aethiopicus) 
*Waterbuck (Kobus ellipsiprymnus) 
*Blesbok (Damaliscus dorcas phillipsi) 
  Buffalo (Syncerus caffer) 
*Gemsbok (Oryx gazella) 
*Black Wildebeest (Connochaetes gnou) 
  Eland (Taurotragus oryx) 
  Bushbuck (Tragelaphus scriptus) 
  Black-backed Jackal (Canis mesomelas) 
*Nyala (Tragelaphus angasii) 
  Bat-eared Fox (Otocyon megalotis) 
  Common Duiker (Sylvicapra grimmia) 
  Caracal (Felis caracal) 
  Mountain Reedbuck (Redunca fulvorufula) 
  Serval (Felis serval) 
 
 
692.26 
583.93 
403.08 
327.81 
313.51 
194.82 
126.55 
123.59 
107.07 
98.61 
86.44 
67.05 
64.45 
55.73 
55.53 
41.42 
40.72 
38.84 
36.57 
34.78 
19.44 
15.47 
14.66 
4.47 
4.12 
4.08 
3.49 
3.47 
2.16 
 
 
62 
34 
76 
65 
26 
17 
61 
79 
18 
66 
43 
15 
40 
15 
45 
21 
22 
4 
23 
24 
11 
21 
8 
3 
3 
6 
2 
3 
1 
 
 
32.91 
49.74 
15.96 
15.60 
36.97 
41.80 
6.22 
4.72 
17.85 
4.74 
6.21 
14.06 
4.73 
11.42 
4.09 
5.72 
5.65 
9.71 
5.56 
3.77 
5.74 
2.20 
4.54 
0.00 
4.07 
1.83 
0.00 
1.98 
2.16 
 
 
19.42 
16.38 
11.31 
9.20 
8.80 
5.47 
3.55 
3.47 
3.00 
2.77 
2.43 
1.88 
1.81 
1.56 
1.56 
1.16 
1.14 
1.09 
1.03 
0.98 
0.55 
0.43 
0.41 
0.13 
0.12 
0.11 
0.10 
0.10 
0.06 
 
*Extralimital species, species which historically did not occur in the Eastern Cape that have been introduced 
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Figure 4.2. Proportion of total time spent viewing indigenous (black bars) and extralimital species 
(white bars) on game drives in Shamwari Private Game Reserve. 
 
 
Figure 4.3. Relationship between the likelihood of stopping to view a species and average time spent 
viewing indigenous and extralimital species on game drives at Shamwari Private Game Reserve. 
Average of all species indicated by dashed horizontal (time) and vertical (likelihood) lines. 
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Based on viewing-availability proportions, the five most important large mammal species in terms 
of the Johnsons method (Johnson 1980) were the serval, buffalo, nyala, mountain reedbuck and 
black-backed jackal (Table 4.2). A significant difference was found in the ranking between indigenous 
and extralimital species (Z = 2.80, p < 0.05, df = 22), where the proportion of viewing indigenous 
species in terms of availability were higher than extralimital species (Table 4.2). 
 
Table 4.2. Relative importance rank of species based on proportions of viewing and the availability of 
large mammal species in Shamwari Private Game Reserve based on the Johnson Method (1980).  
Species Viewing vs. Availability 
(Johnson method)       
(and rank) 
Tourist Importance 
Rank 
  Serval (Felis serval) 
  Buffalo (Syncerus caffer) 
*Nyala (Tragelaphus angasii) 
  Mountain Reedbuck (Redunca fulvorufula) 
  Black-backed Jackal (Canis mesomelas) 
  Common Duiker (Sylvicapra grimmia) 
  Leopard (Panthera pardus) 
  Hippopotamus (Hippopotamus amphibious) 
  Brown Hyena (Parahyaena brunnea) 
  Black Rhino (Diceros bicornis) 
*Cheetah (Acinonyx jubatus) 
  Bushbuck (Tragelaphus scriptus) 
  Eland (Tragelaphus oryx) 
  Lion (Panthera leo) 
*Gemsbok (Oryx gazella) 
*Blesbok (Damaliscus dorcas phillipsi) 
  Black Wildebeest (Connochaetes gnou) 
*Waterbuck (Kobus ellipsiprymnus) 
  Elephant (Loxodonta africana) 
  Springbok (Antidorcas marsupialis) 
*White Rhino (Ceratotherium simum) 
*Giraffe (Giraffa camelopardalis) 
  Red Hartebeest (Alcelaphus bucelaphus) 
  Kudu (Tragelaphus strepsiceros) 
*Warthog (Phacochoerus africanus) 
*Impala (Aepyceros melampus melampus) 
  Plains Zebra (Equus quagga) 
 
-26 (1) 
-24 (2) 
-22 (3) 
-20 (4) 
-18 (5) 
-16 (6) 
-14 (7) 
-11 (8) 
-11 (8) 
-8 (9) 
-4 (10) 
-4 (10) 
-4 (10) 
1 (11) 
1 (11) 
5 (12) 
5 (12) 
8 (13) 
10 (14) 
12 (15) 
14 (16) 
17 (17) 
17 (18) 
20 (19) 
22 (20) 
25 (21) 
25 (21) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
*Species extralimital to Shamwari Private Game Reserve 
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Figure 4.4. Partition Analysis  (R2 = 0.48, n = 813,) illustrating the optimal deciding variable influencing animal viewing at Shamwari Private Game 
Reserve found in the Eastern Cape Province of South Africa.
SPECIES TYPE 
All Rows 
Count  813               LogWorth 
Mean 4.39                   66.80 
Std Dev 6.0 
 
SPECIES CLASSES 
(Small herbivores, Small carnivores, 
Intermediate herbivores) 
Count  551               LogWorth 
Mean 2.08                   3.82 
Std Dev 2.27 
 
SPECIES CLASSES 
(Megaherbivores, Large Carnivores) 
Count  262               LogWorth 
Mean 9.23                    8.36 
Std Dev 8.14 
 
SPECIES CLASSES 
(Small herbivores, Small carnivores) 
Count  187                
Mean 1.57          
Std Dev 1.68 
 
SPECIES CLASSES 
(Intermediate herbivores) 
Count  364              
Mean 2.34       
Std Dev 2.48 
 
ABUNDANCE CLASSES 
(1 - 5) 
Count  215               LogWorth 
Mean 7.89                   8.95 
Std Dev 6.69 
 
ABUNDANCE CLASSES 
(6 – 10, 11 – 15, 16 – 20, 21 - 25, 26 - 30) 
Count  47               
Mean 15.36         
Std Dev 11.01 
 
SPECIES CLASSES 
(Megaherbivores) 
Count  136               LogWorth 
Mean 5.85                   3.22 
Std Dev 5.47 
 
SPECIES CLASSES 
(Large carnivores) 
Count  79               LogWorth 
Mean 11.39                 4.72 
Std Dev 7.15 
 
BEHAVIOUR CLASS 
(Other, Mobile) 
Count  61               
Mean 4.10        
Std Dev 3.26 
 
BEHAVIOUR CLASS 
(Feeding, No Action) 
Count  75                
Mean 7.28         
Std Dev 6.44 
 
DISTANCE CLASS 
(81 – 100, 101 – 120, 121 – 140, 141+) 
Count  17                
Mean 5.13   
Std Dev 4.98 
 
DISTANCE CLASS 
(0 – 20, 21 – 40, 41 – 60, 61 – 80) 
Count  62           
Mean 13.11    
Std Dev 6.71 
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The partition analysis resulted in six splits with an R-square value of 0.48 illustrating that nearly 
50% of the variation of the data is described by this model (Figure 4.4). This analysis first split the 
data according to species, which indicated that the type of species encountered during game drives 
played the most significant role in the amount of time spent at the viewing. On average more time was 
spent with megaherbivores (elephant, black and white rhino) and large carnivores (lion, leopard and 
cheetah), compared to the other species (Figure 4.4). Species abundance influenced the amount of 
time spent at a viewing with megaherbivores and large carnivores. More time was spent at viewings 
with a species abundance of more than 5 individuals (Figure 4.4). This may be influenced by social 
behaviour of the species (social versus non-social), which was then assessed by analysing the 
differences between species.  
When species abundance was lower than 6, then the species at the viewing influenced the 
amount time spent at the viewing event. This suggests that differences between species only played a 
role in smaller groups. More time was spent with the large carnivores compared to the 
megaherbivores (Figure 4.2). At the megaherbivore viewing events, the behaviour of the animal, in 
terms of grazing, feeding, running or sleeping played a significant role in determining that more time 
was spent observing active animals (mean = 7.3 min ± SD = 6.4) compared to inactive animals. At the 
large carnivore viewings, the distance of the animal from the vehicle played a significant role where 
more time was spent with animals closer than 80 m to the vehicle (Figure 4.4). 
Questionnaires 
The response rate of the questionnaires was 45% (90 questionnaires returned). The majority of 
the respondents (88%) were international visitors, mostly from the United Kingdom (Appendix 3). The 
respondents were typically well-educated professionals, mostly executive or managerial (31%), and 
19% were retired (Appendix 3). Almost 80% of the visitors to Shamwari had a tertiary qualification. 
Forty-two percent of the respondents had previously visited other reserves in South Africa, mostly 
frequenting National Parks. Thirty-five percent of these respondents had previously visited private 
reserves in South Africa, dominated by international respondents (43%) in comparison to 18% South 
Africans. The majority of the respondents (40%) said that the most important criterion in selecting 
Shamwari was the variety of wildlife present (Appendix 3). Forty percent said that the availability of 
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the ‘big five’ species played an important role in their selection and more than half of the respondents 
(60%, n = 52) indicated they would choose to visit a different reserve if their preferred species was not 
stocked at Shamwari. Of these respondents only 8% (n = 7) listed the cheetah and 3% (n = 3) listed 
the giraffe as their preferred animal to see. This suggests that the presence of extralimital species in 
Shamwari did not influence tourist satisfaction. 
According to the weighted scoring system, the lion was ranked by the respondents as the most 
important large mammal, followed by leopard and then elephant (Table 4.3). Two extralimital species, 
the cheetah and giraffe were ranked within the top five choices, but no significant difference was 
found in the weighted scores between indigenous and extralimital species (t = 2.16, p = 0.30, df = 13 
(Table 4.3). 
No significant difference was found in the average amount tourists were willing to pay to view 
indigenous versus extralimital species (t = 1.07, p = 0.31, df = 12). The average amount the 
respondents were willing to pay to view their preferred large mammal species was $190 (Figure 4.5). 
The largest monetary value was attached to the leopard ($256), followed by the extralimital cheetah 
($243) and the lion ($241).  
Table 4.3. The most preferred large mammal species to see according to questionnaires issued to 
tourists at Shamwari Private Game Reserve, ranked according to weighted scores (SSC 2001). 
Large Mammal 
 Species 
Weighted 
score 
  Lion 
  Leopard 
  Elephant 
*Cheetah 
*Giraffe 
  Black Rhino 
  Hippopotamus 
*White Rhino 
  Brown Hyena 
  Plains Zebra 
  Buffalo 
*Warthog 
  Kudu 
*Impala 
*Black Wildebeest 
  Springbok 
52.5 
41.2 
36.4 
25.4 
13.8 
11.6 
6.3 
5.7 
2.7 
1.6 
1.5 
1.4 
1.0 
0.4 
0.3 
0.2 
*Extralimital species to Shamwari. 
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Figure 4.5. ‘Willingness to pay’ data, indicating the average amount respondents from Shamwari are 
willing to pay to view their preferred large mammal species. Indigenous species represented by black 
bars and extralimital species by white bars. The horizontal dashed line illustrated the average WTP 
amount for all species. 
 
DISCUSSION 
The amount of time spent viewing the animals on game drives in proportion to the time spent 
driving was comparable to that found by Okello et al. (2008) in Amboseli Game Reserve (72% driving 
and 29% viewing). Viewing time was strongly influenced by the species encountered during game 
drives and tourists showed clear viewing preferences.  
Most of the viewing time was focused on megaherbivores and large carnivores, especially the 
elephant and the lion. These species were also highly valued as tourist attractions in other studies. In 
the AENP it was found that majority of self-guided tourists listed elephants as an important reason for 
visiting the park (Kerley et al. 2003a). In Tanzania, Okello et al. (2008) found that the lions attracted 
the most vehicles, and 29% of viewing time was spent on the lions. In this study the megaherbivores 
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and large carnivores that attracted the most attention were all members of the ‘big five’, with the 
exception of the cheetah. This was the only extralimital species that scored highly as one of the top 
animals to see in both the questionnaire and in the time spent viewing. The cheetah was also highly 
sought after by tourists in the Amboseli Game Reserve as tourists are particularly attracted to the big 
cats (Okello et al. 2008). It can be speculated that this charismatic species may also be associated 
with the other members of the ‘big five’ as Lindsey et al. (2007) found the cheetah was ranked with 
the leopard, lion, rhino and elephant as the most popular species among tourists.  
A comparison of the data showed a difference between the stated preferences of tourists in the 
questionnaires and their observed preferences as measured on game drives. In particular, a higher 
value was placed on viewing the indigenous black rhino in questionnaires, whereas on game drives, a 
larger proportion of time was attributed to viewing the white rhino. However, more time was spent with 
the black rhino in terms of the average amount of time which suggests that species availability plays a 
role in the total amount of time spent viewing species. The same was found with the giraffe where in 
the questionnaires giraffe did not score highly as a popular species to see, although a larger amount 
of time was spent viewing this species during game drives. In the tourist importance rank the more 
abundant species in terms of availability, including the white rhino and giraffe were classified as the 
least important species. It can also be speculated that the visibility of these species contributes to the 
proportion of time spent viewing these species, as they are more frequently encountered during game 
drives. Giraffe play an important role in tourist attraction because of their ‘striking visibility in the 
landscape’ (Sims-Castley et al. 2004) and the white rhino have very specific habitat requirements and 
are usually found in open habitats (Pienaar 1994).  
The discrepancy between what tourists state they would like to see and what they choose to 
spend time with indicates that tourist viewing time at sightings may not be a reliable predictor of which 
species they desire to see. Tourist preferences may not be limited to certain species as suggested by 
Lindsey et al. (2007). It can therefore be speculated that the stocking of extralimital species in PPAs 
play a nontrivial role in ecotourism and does not necessarily enhance the game viewing experience. 
However more research is required, investigating how the removal of extralimital species would affect 
ecotourism. An experimental design across PPAs is recommended, comparing PPAs that stock 
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extralimitals to PPAs that only stock indigenous species, or analysing a PPA before and after the 
removal of extralimital species. This would make a significant contribution to the findings of this study. 
Studies have suggested that the stocking of non-indigenous species may actually diminish the 
quality of the wildlife experience for well-informed tourists (Boshoff et al. 2007) and reduce the 
attractiveness of parks and reserves to the growing ecotourist market (Boshoff et al. 2002b; Boshoff 
et al. 2008). In this study it was evident that the members of the ‘big five’ species play an important 
role in tourist attraction. Tourists however tend to focus on the charismatic species, thereby 
apparently under-appreciating biodiversity as a whole (Kerley et al. 2003a). This may be a 
consequence of the way PPAs are being advertised, as the marketing of the reserve plays an 
important role in raising tourist expectations (Akama & Kieti 2003).  
The marketing of PPAs could be used to influence visitors’ preferences and thereby used as a 
tool to inform and promote the conservation benefits of stocking indigenous species. However, further 
research is required where various sources of information should be assessed, also focussing on 
tourists’ pre-determined expectations. A study carried out in 2006 found that 62% of the respondents 
that completed questionnaires were not aware of the issues of indigenous versus extralimital species 
(Boshoff et al. 2008). Ecotourism operators and guides should therefore bring more awareness to the 
indigenous species and educate the tourists on the conservation implications of stocking non-
indigenous species. In this study it was found that the less common, indigenous species attracted 
more attention from tourists when encountered on game drives compared to the more abundant 
extralimital species. These species thereby contributed to the game-viewing experience which 
validates that rare species are more valuable than common species (Arponen et al. 2005; Lindsey et 
al. 2007). Tourists were significantly attracted to viewing these species and it is thus strongly 
recommended that more awareness should be brought to these indigenous species. 
This study provides a novel approach to the study of tourists by using observations and WTP 
methods to provide a better understanding of the role that various species play in ecotourism. Certain 
extralimital species are valued by tourists but there are other factors that may influence the amount of 
time spent viewing these species, which requires further research. Species abundance, the 
distribution of wildlife, potential visibility in the landscape, the presence of juveniles and the viewed 
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species’ behaviour for example may play a role in tourist attraction, and enhance the game viewing 
experience. Analysing all variables that may influence tourist satisfaction would provide a better 
understanding of the motivation behind public preference in terms of different species. This study was 
confined to Shamwari Private Game Reserve which limits the study to species availability and type of 
tourist studied. It is recommended to expand the scope of this study into more PPAs, comparing 
PPAs that stock extramilital species to those that don’t and including a larger variety of indigenous 
and extralimital species to allow for a better comparison. An important aspect that would also need to 
be considered is the level of information provided to tourists about species in these PPAs, as this 
would significantly contribute to the findings of this study.  
CONCLUSION 
Certain extralimital species do play an important role in tourist satisfaction in PPAs. However, the 
majority of the stocked extralimital species do not contribute to the game-viewing experience and 
could be removed without any detrimental impacts on the tourism product. Members of the ‘big five’ 
and rare, indigenous species play a significantly larger role in tourist satisfaction than most extralimital 
species. Hence, in conclusion, ecotourism benefits derived from stocking extralimital species cannot 
be used to justify the introduction of these non-indigenous species into PPAs. However, further 
research is required to investigate the potential impact of the removal of extralimital species on 
ecotourism. 
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CHAPTER 5: How Many Elephants Do We Need? 
INTRODUCTION 
Elephants represent a paradox in conservation management. On the one hand they are deserving 
of conservation in their own right (Jepson & Canney 2003) and in terms of the ecological processes 
that they provide (Rouget et al. 2006). They also represent a substantial benefit to the sustainability of 
Protected Areas (PAs), through the income and support they generate through ecotourism. On the 
other hand, at high densities, they represent a substantial cost as they have been implicated in 
declines in biodiversity (Kerley et al. 2008), particularly in subtropical thicket (Kerley & Landman 
2006). This paradox needs to be explored and potentially resolved through the analysis of the 
relationship between the need for elephants for tourists and the costs they carry for biodiversity more 
broadly. 
In Chapter 4 it was found that during game drives the largest amount of time was spent viewing 
elephants as these large charismatic wildlife species play an important role in attracting tourists to 
PAs (Lindsey et al. 2007). Tourists are attracted to a high density of large mammal species (Okello et 
al. 2008) and therefore high numbers of species are stocked in PAs to enhance their international 
reputation (Norton-Griffiths 2007). Elephants are a key attraction to the Eastern Cape Province of 
South Africa (Kerley et al. 2003) where they have been considered the ‘flagship’ species in the Addo 
Elephant National Park (AENP) (Kerley & Boshoff 1997). Tourists apparently expect a high chance of 
seeing these charismatic species (Novellie 1991; Kerley et al. 1995; 2003a; Chapter 4) and therefore 
high numbers of elephant are stocked in this National Park under the assumption of increasing 
ecotourism (Novellie 1991).  
Recent developments within South African National Parks (SANParks) have identified the AENP 
as a priority for expansion and development (Suich et al. 2009). Since the AENP was proclaimed in 
1931 land purchases have taken place causing a significant increase in available area. However, 
despite this, the park expansion cannot cope with increased elephant numbers. When elephants are 
managed at medium and high densities typical of fenced areas, the impact is costly and numerous 
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studies have documented changes in biodiversity brought about by elephants (Lombard et al. 2001; 
Kerley & Landman 2006; Kerley et al. 2008; Blignaut et al. 2008). Elephants are mixed feeders and 
thereby consume a range of plant species (Kerley et al. 2008; Kerley & Landman 2006). Studies have 
documented how the foraging of this megaherbivore has influenced the fate of more plant species 
than any other large herbivore (Barnes 2001; Kerley & Landman 2006). Elephants exhibit a 
destructive feeding action which may lead directly to the death of trees through felling or uprooting, or 
indirectly through bark removal (Kerley et al. 2008). In Botswana, elephants have played a significant 
role in the disappearance of the riverine Acacia woodlands along the Chobe River (Barnes 2001; 
Skarpe et al. 2004). In the subtropical thicket of South Africa, high elephant densities cause a 
reduction in plant biomass (Pentzhorn et al. 1974; Barrett & Hall-Martin 1991) and the loss of a range 
of plant species, including a number of endemic or near-endemic succulents and geophytes 
(Moolman & Cowling 1994; Lombard et al. 2001; Kerley & Landman 2006). It has also been 
postulated that changes in habitat structure brought about by high elephant numbers in the AENP 
have reduced the numbers of a variety of mammal species (Novellie et al. 1996; Kerley & Landman 
2006; Kerley et al. 2008). 
It is thus important to stock elephants at low densities to reduce their impact and maintain other 
species (Novellie et al. 1996; Skarpe et al. 2004; Kerley et al. 2008). It has been recommended that 
densities in the AENP should not exceed 0.4 elephant/km2 (Pentzhorn et al. 1974). Boshoff et al. 
(2002b) used a forage production approach with modelled potential herbivore communities and 
estimated an ecological carrying capacity of between 0.25 and 0.52 elephant/km2 for the AENP. The 
actual densities are very different, in 2007 a mean stocking rate of 2.4 elephants/km2 was calculated 
for the AENP (Gough & Kerley 2006) which raises concern as this is a much higher density than what 
is recommended to maintain vegetation structure and composition. 
Elephant management, however, is particularly challenging given the high costs and strong public 
emotions elicited by culling, contraception and translocation (Whyte et al. 1998). High elephant 
numbers are therefore stocked in Protected Areas (PAs) and largely driven to satisfy ecotourism 
(Novellie 1991). However no studies have investigated the influence of elephants on ecotourism.  
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In this study, a suite of PAs in the Eastern Cape, South Africa were used as case studies to 
determine the relationship between elephant density and viewing success by tourists, as well as the 
relationship between elephant density and tourist numbers. Many Private Protected Areas (PPAs) 
owners have started actively managing areas to reduce elephant numbers through the use of 
contraception as this does not require relocation and causes minimal disruption to social behaviour 
(Delsink et al. 2007). However, there is no evidence as to how many elephants are required to satisfy 
ecotourism. It is hypothesised that high elephant densities are needed for tourist satisfaction, and that 
increased elephant densities thereby increases tourist numbers. This study would therefore contribute 
to the larger debate of how elephants should be managed particularly in smaller PPAs and National 
Parks. 
METHODS 
Study Sites 
Five Private Protected Areas (PPAs) and a private ecotourism operator in the Addo Elephant 
National Park (AENP) in the Eastern Cape, South Africa were used as study sites to determine the 
relationship between elephant density and viewing success by tourists (Figure 5.1). These ecotourism 
operations varied in terms of their elephant abundance and total reserve size. Amakhala Game 
Reserve covers an area of 69 km2 and stocks a total of 19 elephants. Hopewell Game Reserve, 
represents the smallest study site (27 km2), and stocks 12 elephants. Fifty elephants are enclosed in 
Kwandwe Private Game Reserve which covers an area of 195 km2 (Figure 5.1). Lalibela Private 
Game Reserve stocks a total of 25 elephants in an area of 62 km2. Shamwari Private Game Reserve 
is the largest study site (212 km2) where a total of 60 elephants are found. Gorah Elephant Camp is a 
concession within the AENP which utilises the AENP Main Camp during game drives (Chapter 3) 
(Figure 5.1). 
The AENP is situated approximately 60 km NNE of Port Elizabeth in the Eastern Cape of South 
Africa (Whitehouse 2002) (Figure 5.1). As the name implies, elephants are a major feature of the 
Addo Elephant National Park (Kerley et al. 2003a), which supports the highest density of elephants 
compared to any PA in South Africa (Geach 1997) in a section known as the Main Camp. The Main 
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Camp (26 km2) was fenced in 1954 to enclose 22 elephants, and since then their numbers have 
grown rapidly (Whitehouse 2002). To accommodate the growing population, Main Camp has 
expanded on five occasions: in 1977, 1982, 1984, 1994 and 2000 (Lombard et al. 2001) with 
subsequent expansions between 2000 and 2010. At the time of data collection, before the major 2010 
expansion the AENP, Main Camp covered an area of 125 km2 and stocked 426 elephants (Figure 
5.3). 
Data Collection 
Elephant Densities and Viewing Success 
Tourist satisfaction was expressed in terms of elephant-viewing success. Daily animal sighting 
records were collected from the six game viewing operations to extract the frequency of elephant 
sightings in relation to the number of game drives conducted in 2010 and used to calculate the 
elephant-viewing success. The relationship between viewing success and elephant density was 
assessed using a linear regression model where viewing success was the dependent variable and 
elephant density the independent variable. The relationship found between elephant density and 
elephant-viewing success was compared to published elephant sighting records from self-drive and 
guided-drives in the Addo Elephant National Park (AENP) during December 1995 to May/June 1996 
(Kerley et al. 2003a). The elephant-viewing success of the guided game drives were all pooled 
together and compared to the published sighting records from the self-guided drives in AENP (Kerley 
et al. 2003a). Variation in viewing success was further assessed by calculating 95% confidence 
intervals (Brown et al. 2001).  
Elephant Densities and Tourist Numbers in AENP 
Elephant population numbers for the AENP from 1954 to 2011 were obtained from the South 
African National Parks (SANParks). Elephant population size was assessed as a density measure, 
calculated as elephants/km2 which was compared across the other study sites. The annual tourist 
numbers between 1956 and 2011 were obtained from SANParks (J. Stevens1, pers. comm). No 
tourist numbers data were available for 1975–1976, 1984, 1996 and 2001 and, as such, these years 
were removed from subsequent analysis. Tourism was considered a minor economic sector before 
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the 1994 political elections (DEAT 2009), therefore only tourist numbers between 1994 and 2010 in 
AENP were analysed.  A multiple regression was run to determine how year or elephant densities 
were related to tourist numbers. The relative importance of year and elephant density on tourist 
numbers was assessed using hierarchical partitioning analysis where the relative importance of each 
variable was assessed (MacNally 2000).  
The Pearson correlation coefficient was used to determine the relationship between the AENP 
tourist numbers and South African tourist numbers obtained from South African Tourism (2010). All 
statistical analysis was performed in R (R version 2.11.1, R Development Core Team 2010), where 
significance was determined at the level p < 0.05. 
 
 
    
Figure 5.1 Main Camp of the Addo Elephant National Park (AENP) Camp and Private Protected 
Areas (PPAs) used as study sites in the Eastern Cape Province of South Africa. 
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RESULTS 
Elephant Densities and Viewing Success 
No significant relationship (F1,5 = 1.48, R2 = 0.23, p = 0.28) was found between elephant density 
and viewing success across all study sites (Figure 5.2). Elephant-viewing success above 80% was 
found in Kwandwe, Shamwari, Lalibela and AENP (Gorah) with densities ranging 0.26, 0.28, 0.40 and 
3.4 elephants/km2 respectively (Figure 5.2). The viewing success in AENP varied between 97% when 
elephants were stocked at 2.6 elephants/km2 (Figure 5.3) to 85% when elephants were stocked at a 
higher density of 3.4 elephants/km2 (Figure 5.2). Self-guided tourists viewing success (83% ± CI 3.83) 
(data from Kerley et al. 2003a) did not differ from that of guided viewing success (mean = 78.8% ± CI 
2.2). 
Elephant Densities and Tourist Numbers 
In 1954 the elephant population comprised 22 individuals, which increased to 426 individuals in 
2011 (Figure 5.3). There has been a twenty times increase in the elephant population in the AENP 
between 1954 and 2011 (Figure 5.3) while the area available has increased by 5.5 times (23 km2 to 
126 km2). A significant variation was found for elephant density over time (F1,50 = 60.06, R2 = 0.55, p < 
0.05), increasing from 0.9 and peaking at 4.0 elephants/km2 in 1976 prior to the expansion of area in 
1977, with a mean density of 2.4 ± SD 0.73 elephants/km2 (Figure 5.3). The fluctuation in elephant 
density reflects both growth of the population and the periodic increase in available area. Elephant 
density has been above the recommended densities (Pentzhorn et al. 1974; Boshoff et al. 2002b) 
since the population was fenced in 1954.  
Tourist numbers in AENP increased (F1,15 = 48.18, R2 = 0.76, p < 0.05) over time from 1994 to 
2010 (Figure 5.4). Even though elephant density also increased over the same period, it was not 
significant (F1,15 = 3.97, R2 = 0.21, p = 0.06) and only accounted for 26% of the increase in tourist 
numbers whereas year was a more important driver of tourist numbers, accounting for 74% of the 
variances in the tourist numbers. From 2008 to the present, tourist numbers in the AENP declined 
despite an ongoing increase in elephant numbers (Figure 5.3, 5.4). A significant correlation (R2 = 
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0.81, p< 0.05, df = 6) was found between tourist numbers for AENP and the tourist numbers recorded 
for South Africa between 2003 and 2009. 
 
Figure 5.2. Relationship between average elephant density and elephant-viewing success 
(percentage of game drives that recorded elephant), determined from Protected Areas (PAs) in the 
Eastern Cape.  
 
Figure 5.3. Elephant population size (solid grey line) and elephant density (dashed black line) for the 
elephant population in the Addo Elephant National Park (AENP) Main Camp. 
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Figure 5.4. Annual tourist numbers in the Addo Elephant National Park (AENP) in the Eastern Cape 
for the period 1956-2011. (x = no data for that year).  
 
DISCUSSION 
High numbers of elephants are stocked in reserves under the assumption that tourists require 
high densities to achieve game-viewing satisfaction (Novellie 1991). However, in this study no 
significant relationship was found between elephant density and elephant-viewing success. This 
shows that high elephant densities are not required to achieve elephant-viewing success. 
In the AENP tourist numbers have significantly increased over the past 54 years. De Boer et al. 
(2007) suggested that the total number of tourists depend on the elephant stocking rate in reserves. 
In this study a significant increase in elephant density was found in the AENP over the same period, 
however this was not a driver of tourist numbers. The number of tourists visiting the AENP increased 
over time independent of the change in elephant density. This was evident in the beginning of the 
study period where the number of tourists remained relatively stable prior to 1994, whereas the 
elephant population numbers rapidly increased during the same period. In this study the decrease in 
tourist numbers between 1993 and 1994 was apparently a response to the political events before and 
x x x x x x 
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after the elections in South Africa (Kerley et al. 1995). This suggests that tourist numbers in PAs are 
likely to respond to extrinsic factors such as political events and not the density of elephants.  
Between 1994 and 1998, tourism in South Africa increased by 12% (South African Tourism 2006). 
This trend was also found in this study where tourist numbers rapidly increased after 1994. In this 
study the highest number of tourists visiting AENP was found between 2006 and 2008. During this 
same period, South Africa recorded its highest number of foreign tourists with a 14% recorded 
increase in foreign arrivals in 2006 (South African Tourism 2006). During this period, tourist numbers 
in the AENP were significantly correlated with national tourism arrivals over time. It can therefore be 
speculated that tourism numbers are not related to elephant density. 
As illustrated in this study the elephant density in the AENP well exceeds the recommended 
stocking rates (Pentzhorn et al. 1974; Boshoff et al. 2002b). Lindsey et al. (2007) suggested that 
maintaining high densities of elephants at the expense of biodiversity is economically beneficial in 
terms of ecotourism. This study, however suggests that there are no ecotourism benefits associated 
with high elephant densities. Elephants may play an important role in attracting tourists to the AENP 
(Kerley et al. 2003a), however there is no evidence that stocking these charismatic species at high 
densities ensures game-viewing satisfaction or increases in tourist numbers. It is thus strongly 
recommended that elephant numbers in the AENP be reduced and the population be maintained at 
the recommended stocking rates (Pentzhorn et al. 1974; Boshoff et al. 2002b). This concurs with the 
recommendations proposed by Owen-Smith et al. (2006) that in PAs elephant density, distribution 
and population structure needs to be managed locally to meet biodiversity objectives. Stocking high 
numbers of elephants is not only detrimental to the environment (Kerley & Landman 2006; Blignaut et 
al. 2008; Cousins et al. 2010) but is costly in terms of management (Geach 2002). Elephant 
populations should therefore be artificially reduced to levels more compatible with capacity of the 
environment (Fowler & Smith 1973).  
The use of contraception has been considered as a tool for managing elephant populations as it 
is possible to control birth rates with hormones and their derivates, or with immune-contraceptives 
(Pimm & van Aarde 2001). This could be used to reduce population growth and the impact that further 
increases in numbers can have on vegetation. Unlike culling, contraception does not reduce elephant 
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numbers, but instead relies on natural mortality (van Aarde 2008). Further studies are required to 
investigate the costs and benefits of using this form of elephant population control. It is however, 
strongly recommended that management measures are taken to prevent the further growth of the 
elephant population in the AENP. 
 Since successful elephant sightings are not dependent on the stocking of high elephant 
densities, other factors contributing to elephant viewing success must be considered. Kerley et al. 
(2003a) found that the proportion of self-guided tourists that sighted elephants was lower than tourists 
on guided game drives. This raises concern as most tourists in AENP are self-guided (SANParks 
2012) which suggests that a lower elephant viewing success would be achieved despite the high 
density of elephants in the AENP. However, in this study no difference was found in the viewing-
success between self-guided and guided game drives. It can however be recommended to 
incorporate the ‘Hop-on-Guide’ service as proposed by Boshoff et al. (2007) to ensure successful 
elephant sightings. This service comprises trained guides from the local community who accompany 
tourists in their vehicle and guide them through the AENP (SANParks 2012). This service may 
improve elephant sightings, as well as providing job opportunities and resulting in social upliftment 
and poverty alleviation in rural communities (Sims-Castley et al. 2004). 
Locating elephants for successful game-viewing is clearly a function of the availability of 
information regarding the occurrence of the elephant. The electronic sightings board system used in 
the Kruger National Park (Siyabonga Africa 2012) could also be adopted into the AENP to improve 
elephant sightings among self-drive tourists. This allows tourists to use their cell phones to plot the 
positions of animal sightings onto an electronic sightings board (Siyabona Africa 2012). Elephant 
sighting locations can therefore be posted and retrieved by tourists to assist in locating elephants in 
the AENP. It is thus strongly recommended to manage tourist expectations to enhance the game-
viewing experience instead of stocking animals at high densities.  
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CONCLUSION 
The stocking of high elephant numbers do not represent a substantial benefit to the sustainability 
of PAs through ecotourism, as there is no difference in tourist satisfaction relative to the reserve size 
and number of elephants. Elephant density and population structure should therefore be managed at 
a sustainable level. Instead of increasing the stocking rate in an attempt to ensure successful 
elephant sightings, it is strongly recommended that tourist information and expectations should be 
managed to enhance the game viewing experience.  
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CHAPTER 6: The Role of Juveniles in Ecotourism 
INTRODUCTION 
Contraception is a world renowned method used by conservation authorities to manage rapid 
population growth in captive as well as wild populations of many animal species. A few such 
examples include wild horses (Equus caballus) (Kirkpatrick & Turner 2007); white-tailed deer 
(Odocoileus virginianus) (Swihart & DeNicola 1997); Brandt’s vole (Microtus brandti) (Shi et al. 2002) 
and Tule elk (Cervus elaphus nanodes) (Shideler 2000). The use of contraception is effective in 
reducing population growth rates (Delsink et al. 2006; Fayrer-Hosken et al. 2001) and, unlike culling, 
does not reduce animal numbers but relies on natural mortality, and holds the promise of being 
reversible (van Aarde 2008).  
However, the use of contraception in controlling wild animal populations is expensive and labour 
intensive (Whyte et al. 1998). Implementation costs range from R520 – R655 per animal (Delsink et 
al. 2007). Many concerns have been raised about the adverse effects that contraception may have on 
the behaviour of not only individuals of a species, but the entire social structure (Kerley & Shrader 
2007; Perdok et al. 2007; Ransom et al. 2010). For contraception to be effective in preventing 
population growth of elephants for example, 75% of all females within the population require 
treatment (Whyte et al. 1998) which results in a significant reduction in the number of juveniles in the 
social structure (Kerley & Shrader 2007).  
The use of contraception has been developed as an optional management tool to control the 
population of the African elephant (Loxodonta africana), particularly in small fenced PAs (Delsink et 
al. 2006; Grobler et al. 2008). Elephants play a significant role in ecotourism (Kerley et al. 2003a). For 
example, tourists are largely attracted to the Addo Elephant National Park (AENP) in South Africa to 
view elephants where they have been classified as the ‘flagship’ species (Kerley & Boshoff 1997). 
PAs, including the AENP therefore stock an abundance of this charismatic species under the 
assumption of increasing ecotourism (Novellie 1991). Given the need for managing elephant 
populations, contraception is increasingly being applied to various elephant populations (Delsink et al. 
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2007; Bertschinger et al. 2008). Contraception removes elephant calves from families (Kerley & 
Shrader 2007), which raises concern, as the role that calves play in contributing to the tourist 
attraction has not been studied. 
An important aspect, which up until now has been little researched, is how the use of 
contraception would affect ecotourism. Photos and pictures of juvenile animals are illustrated in 
numerous tourist brochures (Norton 1996) to arouse human emotions as people are attracted to ‘cute 
and furry animals’ (Walpole & Leader-Williams 2002; Ballantyne et al. 2011). Studies have found that 
juvenile animals contribute significantly to tourist attraction (Bulbeck 2005), particularly in zoos (Ryan 
& Saward 2010); however it is not known what role juveniles play within Protected Areas (PAs) wildlife 
viewing and ecotourism.  
Studies have suggested that juveniles play an important role in ‘holding tourists’ interest’ at animal 
sightings (Benefield et al. 1986) and therefore it is hypothesised that the presence of juveniles 
significantly contributes to tourist satisfaction in PAs. This, however, suggests that the loss of calves 
through the use of contraception may reduce the attraction and negatively impact ecotourism. Tourist 
satisfaction ensures continued economic returns (Moscardo 2000), which suggests that the use of 
contraception may result in a loss in revenue in PAs. It is therefore important to investigate the role 
that juveniles play in ecotourism to determine the potential impact of contraception on the 
sustainability of ecotourism. 
In order to test this hypothesis, a participant observation technique was used (DeWalt & DeWalt 
2002). Tourist observations were made in the presence and absence of juveniles to determine the 
difference in tourist satisfaction. This study is the first to assess the potential consequences of wildlife 
contraception on ecotourism. Novel methods to assess tourist perspectives are presented. 
METHODS 
Study Site  
Shamwari Game Reserve, a private game reserve in the Eastern Cape of South Africa, was used 
as a study site. This reserve is situated between 33o20’S; 26o01’E and 33o32’S; 26o10’E (Parker et al. 
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2003) and located north of the N2 highway halfway between Port Elizabeth and Grahamstown 
(O’Brien 2002) (Figure 6.1). Shamwari is a well-known, upmarket tourist destination which many 
national and international tourists visit for an average of 2–3 nights (Hall-Martin et al. 2002). Tourists 
view wildlife on an open game-viewing vehicle accompanied by an experienced guide, who also 
serves as the driver.  
Shamwari supports a high diversity of species, including the African elephant, lion (Panthera leo), 
white rhinoceros (Ceratotherium simum), black rhinoceros (Diceros bicornis), gemsbok (Oryx gazella), 
red hartebeest (Alcelaphus buselaphus), black wildebeest (Connochaetes gnou), waterbuck (Kobus 
ellipsiprymnus), springbok (Antidorcas marsupialis), impala (Aepyceros melampus), blesbok 
(Damaliscus dorcas phillipsi),and plains zebra (Equus quagga) (Parker 2008). 
Data Collection  
A mixed-method approach was adopted in this study (Giddings 2006). Combining quantitative 
and qualitative findings gives more evidence, more certainty and confidence in the value of the 
outcomes (Giddings 2006). Qualitative observational data of tourists’ comments were captured, coded 
and interpreted in quantitative ways to statistically determine how the presence of juveniles influenced 
tourist satisfaction. Field observations took place over a period of three months (October to December 
2010). This period was selected as it was classified as a high tourist season, when many tourists visit 
the Eastern Cape (SA-venues 2008) and there are also juveniles present.  
Tourists visiting at Shamwari were issued with questionnaires upon arrival (n = 180) (See 
Chapter 4, Appendix 2). The first section of the questionnaire dealt with the socio-demographic 
information of the respondent, including country of origin, gender, age, highest educational 
qualification and occupation. This information was used to set up profiles of the type of tourist that 
visited Shamwari. The remainder of the questionnaire focused on what features played an important 
role at an animal sighting. Various features were presented, such as the size of an animal, the group 
size, the behaviour of the animal, including feeding and hunting, and the presence of juveniles. A five-
point Likert-type scale (Likert 1932) was used, with a non-response option as recommended by Ryan 
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& Garland (1999). The respondents were asked to rank the level of importance of each feature, where 
1 was most important and 5 not important at all.  
A spectral density method was applied to the data in which the respondents expressed their 
preference of various features at wildlife viewing event (Paudel et al. 2009). By this method a variety 
of inferential methods were listed and the frequency of the selected features are expressed (Paudel et 
al. 2009). First order spectral analysis is the linear combination of the number of times a feature was 
ranked in order of importance. The ranking data were checked for normality and then analysed using 
an analysis of variance (ANOVA) with multiple comparisons. A sequential Bonferroni correction was 
used (Holm 1979) where the p value was divided by the number of comparisons to determine the 
multiple levels of significance among wildlife features. Significance was denoted when p < 0.05.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6.1. Location of the study site, Shamwari Private Game Reserve in the Eastern Cape Province 
of South Africa. 
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Quantitative Sampling 
Tourists were accompanied on the typical morning and evening game drives. A Trimble JUNOTM 
SB handheld GIS receiver (PDA) was used to record the data at every viewing stop, using the 
CyberTracker software (www.cybertracker.org). An animal viewing event was only classified as such 
when the vehicle reached a full stop. This occurred to give tourists time to observe and photograph 
the animal. The PDA was used to record the GPS co-ordinates at every animal sighting, what species 
were stopped for, the presence of juveniles; and a stop watch was used to record the duration of the 
stop. In order to avoid guide preference affecting tourist viewing time, the guide was instructed to 
follow the cue from the tourists as to how much time should be spent at each animal viewing event. 
The species were pooled together and a two-tailed t-test (Zar 1999) was used to determine whether a 
difference was found between the amount of time spent in the presence and in the absence of 
juveniles. 
Qualitative Sampling 
During game drives the activities the tourists engaged in at every animal sighting were noted and 
transcribed using a direct, unobtrusive participant observation technique (DeWalt & DeWalt 2002). 
Activities that were recorded included the number of photographs taken, the type of questions 
directed at the driver and the comments exchanged among the tourists. As found by Chang (2008) 
the comments of the respondents produce a wealth of information where personal feelings and 
attitudes are expressed. A game drive was seen as a closed-field situation where the researcher 
existed conjointly with the research population (Seaton 2002). In this study, every individual game 
drive formed a collection of drives over time. Seaton (2002) found that participant observation of 
closed-field tourist events provides a good methodology in terms of generating descriptive 
information. In order to avoid pseudo-replication, tourists were only accompanied and observed on 
their first game drive which resulted in a total of 61 unique tourists.  These observations were 
analysed using ethnography, an interpretive methodology which focused on understanding and 
accounting for the meaning of human experiences (Fossey et al. 2002).           ………… 
Computer Assisted Qualitative Data Analysis Software (CAQDAS) Atlas.ti (Version 6, Scientific 
Software Development) was used to analyse the tourists’ comments and questions. Descriptive 
coding (Saldana 2010) was used to sort, code, categorise, group and regroup data. Common phrases 
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or words were grouped together under the following themes: Abundance, Aesthetics, Age, Breeding, 
Exclamations, Feeding, Size, Sundry and Factual using open coding (Saldana 2010). Open coding is 
an inductive analysis of the tourists’ comments which was coded using the themes. The Sundry and 
Factual themes were applied to comments unrelated to the viewing of the observed animal. The 
Sundry theme, for example included comments about the management of the reserve, poaching and 
type of meat served at the lodges. The Factual theme included comments and questions about the 
background information on the animal, such as the average weight and speed of the animal. The 
Aesthetics, Breeding, Exclamations, Feeding, Sundry and Factual themes were divided into sub-
themes based on the characteristics of the data (Table 6.1; Appendix 4).  
The frequency of observations coded within each theme was used to examine the differences 
between tourist comments made at animal sightings in the presence and absence of juveniles using a 
log-likelihood ratio goodness of fit test (Zar 1999). All statistical analyses were conducted in R (R 
version 2.11.1, R Development Core Team 2010) and significance was determined at the level of p < 
0.05. 
RESULTS 
Questionnaires 
The response rate of the questionnaires was 50% (a total of 90 questionnaires were returned). 
The majority of the guests (88%) were international visitors, mostly from the United Kingdom 
(Appendix 3). The respondents were typically well-educated professionals, mostly executive, 
managerial (31%) and 19% were retired (Appendix 3). Almost 80% of the visitors to Shamwari had a 
tertiary level-education qualification. 
Questionnaire results indicated that a total of 85 ranked results were obtained from respondents 
indicating their preferences for the five wildlife features. Out of these respondents only 69 were 
completely ranked and others partially ranked, which were removed from the analysis. Table 6.1 
shows the percentage of respondent ranking preference for each wildlife feature. It is clear that 
presence of juveniles is the most preferred feature, which is ranked first by 35% of the respondents 
(Table 6.1). This feature was significantly greater (p < 0.05, df = 84) compared to the other features 
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according to the sequential Bonferroni correction (Holm 1979). Similarly, watching an animal hunt, 
which is ranked by 29% of the respondents, is the second important feature at a wildlife viewing 
event. 
Field Observations 
Twelve species were observed at sightings with juveniles present (Figure 6.3) and 17 species 
were observed with no juveniles present. These species without any records of juveniles present at 
sightings (Appendix 5) were removed from the data and only the species with juveniles present and 
absent data were analysed in this study. This reduced the dataset from 652 to 543 sightings. The 
majority of the observations of these twelve species were made in the absence of juveniles (74%, n = 
404) and 26% (n = 139) of these observations were made in the presence of juveniles. White rhino 
sightings were mostly observed with juveniles present (45%, n = 34) (Figure 6.3). This was followed 
by lion and giraffe, where 41%, (n = 14) and 33%, (n = 21) of these species’ observations were made 
in the presence of juveniles (Figure 6.3).  
A significant longer time (t = 1.65, p < 0.05, df = 185) was found in the average time spent at an 
animal sighting when juveniles were present (mean = 7.13 min ± SD = 8.3), compared to sightings 
when juveniles were absent (mean = 3.8 min ± SD = 5.2). On average the most time was spent 
viewing lions (min = 4.2 min) compared to other species (min = 0.2 min), and significantly longer time 
(t = 2.1, p < 0.05, df = 18) was at sightings when juvenile lions were present (mean = 22.3 min ± SD = 
12.5) than when juveniles were absent (mean = 13.6 ± SD = 6.3) (Figure 6.4). At giraffe sightings an 
average of 6.6 min (± SD 3.1) was spent viewing this species when juveniles were present, which was 
significantly longer (t = 2.0, p < 0.05, df = 49) to the average time spent at sightings in the absence of 
juveniles (mean = 4.3 min ± SD 3.8) (Figure 6.4). An average time of 6.7 min (± SD 1.9) was spent at 
springbok sightings when juveniles were present, which was significantly longer (t = 3.18, p < 0.05, df 
= 3) than the average time of 1.5 min (± SD 1.1) spent at sightings when juveniles were absent 
(Figure 6.4). A significantly longer time was also found at white rhino sightings (t = 2.0, p < 0.05, df = 
54) with an average of 6.6 min (± SD 5.7) spent at sightings when juveniles were present compared to 
when juveniles were absent (mean = 4.2 ± SD 3.8) (Figure 6.4). 
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Table 6.1. Percentage of respondents ranking preference indicating the most important features of a 
wildlife viewing event at Shamwari Private Game Reserve ranked in order of preference. 
 
 
Wildlife Feature 
 
1 
 
2 
Rank (%) 
3 
 
4 
 
5 
Presence of juveniles 34.8  24.7 13.0 9.6 2.6 
Watching an animal hunt 29.2 19.1 10.4 11.5 31.6 
Group size 
Size of animal 
Animal feeding 
15.7 
15.7 
4.5 
21.3 
15.7 
19.1 
27.3 
22.1 
27.3 
17.3 
25.0 
36.5 
15.8 
28.9 
21.1 
 
Public Participant Observations 
The frequency of tourist comments in themes on Abundance, Aethetics, Age and Size did not 
differ in the presence and absence of juveniles (Table 6.2). Tourists’ comments that were categorised 
under the Aesthetics theme included comments related to the beauty, appearance and action of the 
observed animal which were categorised as sub-themes (Appendix 4). The comparisons sub-theme 
was used when the observed animal was compared to another animal and the phrase “looks like” was 
used (Appendix 4). A significant difference was found in the Breeding theme in tourist observations 
between the absence and presence of juveniles (Table 6.2). Twenty percent (n = 60) of the total 
comments made in the presence of juveniles were focussed on breeding (Table 6.2). This was twice 
the proportion in the absence of juveniles (10%, n = 45) (Table 6.2). This theme was divided into 4 
sub-themes, breeding, birth, group dynamics and sex of species (Appendix 4). 
A significant difference was found between comments made in the presence and absence of 
juveniles in the Exclamation theme (Table 6.2). In the presence of juveniles, the majority of the 
observations were coded under this theme (35%, n = 107), whereas Exclamations were represented 
by only 8% (n = 36) of all comments made in the absence of juveniles (Table 6.2). Great excitement 
was expressed in the presence of juveniles and included comments such as: “that was so special!”, 
“that made my day”, “have never seen anything like this” and “sorry for shouting I’m just so excited” 
which were coded under the wow sub-theme (Appendix 4). The look sub-theme included comments 
such as “look there” and “look at the baby” and made up 58% (n = 62) of the quotations within this 
theme in the presence of juveniles (Appendix 4). 
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The Feeding habits theme exhibited a significant difference in observations between the 
presence and absence of juveniles (Table 6.2). Thirteen percent (n = 58) of the total comments made 
in the absence of juveniles fell within this theme and only 6% (n = 17) of the total comments made in 
the presence of juveniles (Table 6.2). This theme was divided into two sub-themes, eating and 
hunting (Appendix 4). No significant difference was found between the proportion of comments made 
within these sub-themes in the presence and absence of juveniles (Appendix 4). 
A significant difference was found between frequency of tourist observations made in the 
presence and absence of juveniles with regards to the Sundry comments theme (Table 6.2). In the 
absence of juveniles the Sundry theme comprised 4% (n = 16) of the total themes and consisted of 4 
sub-themes (Appendix 4). Poaching made up 44% (n = 7) of the Sundry theme and management, 
game meat and relatedness made up 19% (n = 3) of this theme (Appendix 4). In the presence of 
juveniles no comments made by tourists were related to this theme (Table 6.1).  
In the Factual questions theme, a significant difference was found in observations between 
sightings in the presence and absence of juveniles (Table 6.1). In the absence of juveniles this theme 
(17%, n = 72) (Figure 6.3) was divided into 5 sub-themes (Appendix 4). Behaviour (21%, n = 15) 
(Table 6.1) included comments depicting the animals’ actual behaviour. The communication sub-
theme made up 15% (n = 11) of the factual questions theme and covered topics related to the 
senses, follow-me signs and colourations of the animal used for communication (Table 6.1). Thirty-
three percent (n = 24) of the observations were focussed on the physiological aspects of the animal. 
Six percent (n = 4) of the factual questions were unrelated to the observed animal itself but inquired 
about status of the species such as the distribution outside South Africa or how endangered the 
species was. The sub-theme species-specific contributed to 7% (n = 5) to the factual questions 
theme which were comments and questions directly related to the species itself (Table 6.2). The 
numerical sub-theme (18%, n = 13) included all comments and questions that related to the speed 
and weight of the animal, such as “what speed can they reach?” and “how fast are they?” No 
comments or questions from the factual questions themes were observed from tourists when in the 
presence of juveniles (Table 6.2). 
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Figure 6.3. Proportion of species observations made in the presence and absence of juveniles on 
game drives in Shamwari Private Game Reserve, for those species for which observations included 
the presence of juveniles. See Appendix 5 for the list of species for which no observations of juveniles 
was collected. 
 
 
Figure 6.4. Average time spent at wildlife viewing event in the presence and absence of juveniles on 
game drives in Shamwari Private Game Reserve. Vertical bars denote 95% confidence intervals, and * 
indicates significant difference within species viewing time in the presence and absence of juveniles.  
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Table 6.2. Themes coded from tourists’ response observations in the presence and absence of 
juveniles on game drives in Shamwari Private Game Reserve. The G-test value refers to the 
comparison of the frequency of comments in that theme in the presence and absence of juveniles. 
Theme of          G-test value    
tourist                p-value 
responses         
                            
Representation (%)        
when juveniles were 
Absent             Present 
Abundance       G =  0.7449 
                            p = 0.3881 
 
Aesthetics         G = 6.0241 
                            p = 0.1411 
 
Age                     G = 2.7400 
                            p = 0.0979 
 
Breeding            G = 6.0658 
                            p = 0.01378 
 
Exclamations    G = 25.4809 
                            p = 4.468E-07  
 
Feeding              G = 6.2695 
                            p = 0.01228 
 
Size                     G = 0.6126 
                            p = 0.4338 
 
Sundry               G = 6.7298 
                            p = 0.009 
 
      4%                      3% 
 
 
    19%                    11%                 
 
  
      9%                    17% 
 
 
    10%                   20% 
 
 
       8%                  35% 
 
 
    13%                     6% 
 
  
    15%                     8% 
 
 
      4%                      0% 
 
Factual              G = 19.1309 
                            p = 1.221E-05 
     17%                    0% 
  
DISCUSSION 
The Role of Juveniles 
This study is the first to report the potential consequences of animal birth control on ecotourism. 
This study provides a novel approach of using a participant observation technique to study the role 
that juveniles play in ecotourism. Tourist observations were performed in one study site which limited 
the study to a small sample size. Also lacking in this study was the determination of juveniles as a 
control to tourist satisfaction overall, i.e. it was not questioned if tourists would have been unsatisfied 
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if there were no juveniles present. However, a mixed method study approach was used and the 
qualitative and quantitative results clearly showed that the presence of juveniles played an important 
role in contributing to the game viewing experience. The results from this study also highlight the 
relative value of juveniles over large carnivores. This suggests that a high predation levels in a PA 
could reduce juvenile numbers and may negatively impact ecotourism. 
In discussing visitor behaviour, Benefield et al. (1986) suggested that the presence of juveniles 
played an important role in ‘holding’ tourists’ interest at animal sightings. In this study according to the 
tourists’ stated preferences, the presence of juveniles was an important feature that contributed to 
tourists’ expectations of the wildlife experience when other factors such as species had been 
secondary. The presence of juveniles at an animal sighting was even ranked above watching an 
animal hunt, which was found to be a significant tourist attraction in another study (Okello et al. 2008). 
The tourists’ a priori stated preference corresponded to the observed tourists’ preferences in 
terms of the amount of time spent at an animal viewing event. In this study the guide was instructed to 
follow the cue from the tourists on the game drive and therefore the amount of time spent at a sighting 
was used as an indication of tourist satisfaction. When averaged across all species, tourists spent 
significantly more time at animal sightings when juveniles were present than when none were present. 
This confirms that the presence of juveniles significantly contributed to tourists’ experience. 
Significantly more time was spent with juveniles of several species, particularly the lion, giraffe, 
springbok and white rhino, than when juveniles of these species were not present. It is not clear from 
these data why these species varied in terms of the role of juveniles in attracting tourists’ interest, but 
it would be worthwhile further exploring this. 
The significant increase in the amount of excitement expressed by tourists in the presence of 
juveniles suggests that juveniles enhance the game drives by adding value to the experience. The 
emotions aroused by the presence of juveniles were strongly expressed in the tourists’ comments 
such as “that was so special”, “that made my day” and “I have never seen anything like this.” 
Experiencing a sense of wonder, awe and excitement contributes to tourists’ emotional arousal and 
therefore produces vivid memories (Ballantyne et al. 2011; Andersohn & Shimizu 2007). This 
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suggests that the emotional affinity and intonation used by tourists in the presence of juveniles may 
leave a lasting impression, thereby increasing the impact of the game viewing experience.  
Tourists stated preferences, the amount of time spent at sightings with juveniles present, and the 
tourists’ response at these sightings all indicate that the presence of juveniles significantly added 
value to the game viewing experience. It can therefore be concluded that not only do juveniles attract 
tourists in zoos (Ryan & Saward 2010) but also play an important role in wildlife viewing situations, as 
was hypothesised. 
The Use of Contraception 
The value of the presence of juveniles suggests that the loss of juveniles may diminish the game 
viewing experience for tourists. When juveniles were not present at animal sightings, tourists’ interest 
was not directed at the observed animal and there was significantly less excitement displayed. As 
contraception reduces the number of juveniles in a population (Kerley & Shrader 2007), it may be 
counterproductive as a management tool by negatively impacting ecotourism, and hence the 
economic sustainability of the ecotourism operation. 
The use of contraception to control elephant numbers has raised concern with regards to the 
adverse effects on the elephants’ behaviour, the effectiveness as a management tool and the high 
costs involved (Kerley & Shrader 2007; Whyte et al. 1998; Pimm & van Aarde 2001). In addition to 
these concerns, the results from this study can be used to speculate that the use of contraception 
may also influence tourist satisfaction. Tourist satisfaction ensures continued economic returns 
(Moscardo 2000), which suggests that the use of contraception may result in a loss in revenue in PAs. 
The use of contraception has been applied to various elephant populations in South African PAs 
(Bertschinger et al. 2008). This provides an opportunity of using these PAs as studies to investigate 
the potential impact of contraception on ecotourism. A comparison in tourist viewing time at elephant 
sightings between these PAs and PAs that do not use contraception would provide evidence with 
regards to the impact of this management tool on ecotourism. 
Ecotourism plays an important role in driving the establishment of PAs (see Chapter 2) and 
therefore the success as a business relies on achieving tourist satisfaction. It is thus of utmost 
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importance to assess tourist preferences and manage tourists’ expectations to enhance the game 
viewing experience. In PAs where contraception is used as a management tool, ecotourism operators 
need to provide interesting information to keep tourists interested and engaged in the animal sighting 
when juveniles are not present. This would enrich the tourist experience as tourists enjoy learning 
about wildlife (Moscardo 2000). Turning game drives into a richer experience may benefit PAs and 
ensure economic returns, just as the educational aspect of zoos plays an important role in attracting 
visitors (Ryan & Saward 2010). It is thus recommended that tourists be educated on the need for 
population regulation as a way to offset the loss of juveniles. 
Identifying alternative mechanisms of managing elephant populations is particularly challenging, 
given the high costs and strong public emotions associated with elephant population control (Whyte et 
al. 1998). However, it is strongly recommended that the potential affect on tourism is analysed before 
any management decisions are made, to ensure tourist satisfaction and hence the sustainability of 
ecotourism. 
CONCLUSION 
The presence of juveniles plays an important role in contributing to the game viewing experience 
in PAs. The level of tourist satisfaction depends on the presence of juveniles which suggests that the 
loss of offspring through the use of contraception to manage elephant population numbers may 
negatively impact ecotourism. It is thus important to manage tourist expectations and provide 
alternate information in the absence of juveniles to enhance the game viewing experience. It is also 
recommended that alternative mechanisms of controlling animal population numbers be considered, 
which do not remove juveniles from the family group. Further research is required investigating the 
ecotourism impacts of these alternatives. 
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CHAPTER 7: Discussion and Conclusion 
The aim of this study was to contribute to the understanding of the value of biodiversity through 
its relationship with ecotourism. Biodiversity is a measure of complexity as it includes variability 
among living organisms, their ecological complexes, including diversity within species, between 
species and of ecosystems (Gaston & Spicer 2004). This study analysed aspects of various Protected 
Areas (PAs) in the Eastern Cape of South Africa at the micro level, with the intention of gaining a 
deeper understanding of the role that ecotourism plays in contributing to the conservation of 
biodiversity and exploring some of the conflicts in this relationship.  
The objectives of this study were achieved using an innovative approach, novel to conservation 
science. Key questions were answered incorporating a multi-disciplinary approach using various 
ecological, economic and social methods. Applying animal movement analytical techniques (Powell 
2000) to vehicle tracking data provided a novel way to calculate the landscape use of PAs for 
ecotourism. A participant observation technique (DeWalt & DeWalt 2002), adopted from the social 
sciences, was coupled with the ‘willingness-to-pay method’ (Blignaut & de Wit 2004), to assess tourist 
preferences on different large mammal species. Previous studies on ecotourism are mainly 
descriptive (Plummer & Fennell 2009); however this study provided a novel approach of combining 
quantitative and qualitative methodologies to evaluate various components of biodiversity through 
ecotourism and exploring the potential pitfalls in this relationship.  
The Role of Ecotourism in Protected Areas 
Ecotourism plays a significant role in the establishment and management of Private Protected 
Area (PPAs) in the Eastern Cape (Chapter 2). The location of PPAs is established in close proximity 
to infrastructure, and as suggested by Langholz & Kerley (2006), the financial opportunity to be found 
in ‘big five’ areas has resulted in uneven biome coverage (Chapter 2). PPAs are largely motivated to 
achieve tourist satisfaction and therefore a strong preference was found for the Albany Thicket biome 
for land acquisition, which provides suitable habitat for the African elephant (Loxodonta africana) 
(Kerley et al. 2003a, Chapter 3). Elephants play a significant role in attracting tourists (Chapter 4) and 
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therefore ecotourist operators are mostly selecting habitats suitable for elephant for the establishment 
of PPAs (Chapter 2).  
The spatial use of PPAs is therefore not influenced by the availability of areas within the PPA, but 
rather driven by the desire to achieve successful game-viewing sightings to satisfy ecotourism. 
Habitats are thereby selectively utilised during game drives (Chapter 3) where open habitats that 
allow good visibility of animals as found by Reynolds & Braithwaite (2001) are largely preferred. The 
Savanna, Nama Karoo and Azonal Vegetation biome units are therefore typically heavily utilised 
during game drives. This raises concern as this may eventually lead to the degradation of these 
habitats in terms of compaction of soil, soil erosion and pollution from the game-viewing vehicles 
(Green et al. 1990). Mechanisms to reduce this will need to be developed and explored that include 
developing alternative educational approaches that minimises the impact on biodiversity. 
The desire to achieve tourist satisfaction has also led to the introduction of extralimital species 
into PPAs (Chapter 4) and the overstocking of charismatic species, such as elephant in the Addo 
Elephant National Park (AENP) (Chapter 5) to enhance the game viewing experience. Recent 
developments within South African National Parks (SANParks) have identified the AENP as a priority 
for expansion and development (Suich et al. 2009). Since the AENP was proclaimed in 1931 land 
purchases have taken place causing a significant increase in available area. Coupled with this 
increase in area, high numbers of elephants have been stocked in this National Park in an attempt to 
increase ecotourism (Novellie 1991). Under the assumption of being economically beneficial with 
regards to ecotourism, many management decisions being made at the expense of biodiversity 
(Lindsey et al. 2007; Cousins et al. 2008). PPAs in the Eastern Cape stock high numbers of 
extralimital species to increase the number of species for viewing (Castley et al. 2001; Sims-Castley 
et al. 2004). Studies, however, have found that the introduction of extralimital species diminishes 
biodiversity (Angermeier 1994; Castley et al. 2001) as it can lead to hybridisation, degradation of 
habitat, low survival rates and competitive exclusion of indigenous species (Cousins et al. 2010; 
Chapin et al. 2000). Numerous studies have documented changes in biodiversity brought about by 
the stocking of elephants at high densities (Kerley & Landman 2006; Kerley et al. 2008; Blignaut et al. 
2008). The impact of these megaherbivores have been observed at a range of levels from soils 
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(Kerley et al. 2008), to plants (Barnes 2001; Lombard et al. 2001; Kerley & Landman 2006), to large 
trees (Skarpe et al. 2004) and to coexisting mammals (Novellie et al. 1996; Kerley & Landman 2006; 
Kerley et al. 2008). These management decisions are ecologically and economically very costly 
(Cousins et al. 2010) and are based on assumptions and anecdotal sources, not empirical evidence 
(Sutherland 2005). The findings of this study clearly show that these management decisions are not 
supported by these assumptions, and hence should be revised. Alternate management decisions 
need to be considered where animals are stocked at ecologically sustainable carrying capacities. 
Opening new areas for elephants to reduce densities is an option. However, this exposes the new 
area to herbivory and an even greater risk of biodiversity loss 
An assessment of tourists’ preferences found that the introduction of extralimital species into 
PPAs did not play a significant role in contributing to the game-viewing experience (Chapter 4, 5). 
During game drives most of the viewing time was focused on megaherbivores and large carnivores, 
especially the elephant and the lion (Panthera leo). A large amount of time was spent viewing a few 
extralimital species, such as the white rhino (Ceratotherium simum) and giraffe (Giraffa camelopardis) 
(Chapter 4), however a high presence of juveniles at these sightings significantly influenced the 
amount of time spent at these sightings (Chapter 6).  
Contrary to previous studies that suggested that tourists demand high numbers of charismatic 
species such as elephants (Novellie 1991; Kerley et al. 1995; 2003a), in this study has been shown 
that the ecotourism benefits to the stocking of high elephant densities in PAs were few, if any. 
Elephants may play an important role in attracting tourists to the AENP (Kerley et al. 2003a), however 
no evidence was found that stocking these charismatic species at high densities ensures game-
viewing satisfaction or results in increases in tourist numbers.  
A conflict was therefore found between ecotourism and conservation objectives, which was 
evident at all levels of biodiversity analysed in this study. While conservation was listed as important 
for many PPAs, the economic potential may still be an overriding objective as PPAs in the study area 
underperform in terms of their contribution to national conservation targets. It is clear that ecotourism 
operators, despite the large areas they protect have not fully realised their potential to contribute to 
conservation in terms of priority conservation areas or are not familiar with national conservation 
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targets. This may explain why PPAs stock high numbers of extralimital species and have not been 
included in national conservation-planning frameworks (Gallo et al. 2009). This inclusion would 
therefore be beneficial in terms of conservation, as this provides an opportunity of influencing the 
location of PPAs and moving the establishment of these PPAs towards prioritizing conservation 
objectives above ecotourism objectives. This has highlighted the importance of studying tourist 
preferences and basing management decisions on these findings.  
How Can Ecotourism be used to confer a Value on Biodiversity? 
In the Little Karoo of South Africa, PPAs contributed to the conservation of biodiversity as they 
conserved nearly twice as much land as statutory conservation areas (Gallo et al. 2009). PPAs 
therefore have the potential to increase their contribution towards national conservation targets. 
However, the effectiveness depends on the location of PAs and the kind and level of management 
(Margules & Pressey 2000; Cantú-Salazar & Gaston 2010). 
It is important to develop policy and incentives to motivate the establishment of PPAs in areas of 
high conservation significance to contribute to national conservation targets (Myers et al. 2000). 
Incentives towards achieving conservation objectives may include direct payments, tax rebates 
(Pence et al. 2001) or the provision of low cost loans (Sims-Castley et al. 2004). Increased funding for 
PPAs and improving communication between managers and have also been suggested to improve 
PPA management (Fitzsimons & Wescott 2007). Alternatively, governments may impose taxes or 
charge fees for actions that negatively impact biodiversity.  
The absence of these incentives globally has resulted in PPAs being located on land that has 
limited overlap with areas of conservation significance (Cantú-Salazar & Gaston 2010). This highlights 
a need for increased institutional support from governments to support and strengthen the 
establishment of PPAs. The National Environmental Management: Protected Areas Act (NEMA) 
(DEAT 2009) has provided requirements to promote the establishment of PPAs in areas of 
conservation significance. However, it appears that ecotourism operators are not taking advantage of 
this policy as it is not well enforced and is probably poorly understood. Advocating this kind of system 
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with PPAs would encourage PPAs to be located in areas of high conservation significance and 
thereby increase their contribution to national conservation targets.  
Areas of high conservation significance should be identified (Shafer 1999, Tognelli et al. 2008) 
and incentives should be used to promote the establishment of PPAs in these areas. The Focus 
Areas identified by the NPAES (2008) should be used as recommended areas for PPAs to expand 
into, to increase their contribution to national biodiversity targets (Chapter 2). This would address the 
concern that has been raised with regards to PPAs not adequately conserving biodiversity and 
leaving ecosystems unrepresented (Fjeldsa et al. 2004). This information should be publically 
available for ecotourism operators, and should be linked to the above-mentioned incentives.  
This lack of information needs to be mitigated and solutions must be offered to ecotourism 
operators to maintain tourist satisfaction whilst managing PPAs in an ecologically sustainable way, 
such as where to carry out game drives and which species should be stocked at what density. There 
is an urgent need for a better understanding and for the development of tools to address these 
conflicts. According to previous studies ecotourism, has been identified as a powerful tool that can be 
used to conserve biodiversity (Western 1992; Gӧssling 1999; Waylen & McGowan 2009). The 
concept that ecotourism is limited in its inability to insure the long-term protection of conservation as 
suggested by Isaacs (2000) needs to be changed.  
Ecotourism as a Solution 
Private Protected Areas are largely self-financed through ecotourism (Jachmann et al. 2011); 
therefore ecotourism has the potential to play an important role in the protection of species and 
ecosystems (Gӧssling et al. 2001). Ecotourism has become the world’s largest industry (Dehghani et 
al. 2010) and is on the increase worldwide (Burger 2000). The World Tourism Organisation (WTO) 
has predicted that the number of people travelling internationally will increase from 613 million in 1997 
to 1.6 billion by the year 2020 (Merwe & Saayman 2003). In South Africa the international tourist 
arrivals grew by 7% in 2010 to a record 940 million (UNWTO 2010). Its’ rapid growth represents a 
great opportunity to use ecotourism as a tool to motivate PPA managers to establish and manage 
PPAs in a more sustainable way.  
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The PPAs analysed in this study are largely driven by ecotourism and management actions are 
seldom based upon evidence as suggested by Sutherland et al. 2004 and, when tested, regularly 
prove to be wrong. The findings from this study have highlighted the importance of studying tourist 
preferences on which to base management decisions, thereby using ecotourism as a tool on which to 
base recommendations. In this study it was found that the presence of juveniles at an animal sighting 
added value to the game viewing experience (Chapter 6). It is therefore recommended that 
contracepting elephants to manage population numbers should be applied with caution since it 
reduces the number of juveniles in a population (Kerley & Shrader 2007) and thus may be 
counterproductive by negatively impacting ecotourism. This could result in a loss in revenue as tourist 
satisfaction ensures continued economic returns (Moscardo 2000).  
Managing Tourist’s Expectations 
In 1966, Aldo Leopold noted that “the problem of game management is not how we shall handle 
the deer – the real problem is one of human management. Wildlife management is comparatively 
easy; human management difficult.” In this study, it was found that achieving successful animal 
sightings is not dependent on species density, as there is no difference in animal viewing success 
relative to the reserve size and number of animals for a large species like elephant. Instead of 
increasing the stocking rate to ensure successful animal sightings, it is strongly recommended to 
enhance the game viewing experience by providing tourists with information pertaining to wildlife 
locations to improve the viewing success (Chapter 5). 
An important aspect of ecotourism that is often overlooked is the need to educate tourists about 
the ecosystem they are visiting. The notion that tourist satisfaction depends on achieving successful 
game viewing sightings needs to be changed. It should be the ecotourism operators’ responsibility to 
keep the tourists interested and engaged during game drives. The guide conducting the game drive 
has the potential to manipulate the quality of the experience (Reynolds & Braithwaite 2001). Game 
drives should be used to bring more awareness to the indigenous species and the wonder of 
biodiversity. Ecotourism operators should educate the tourists on the conservation implications of 
stocking non-indigenous species. Tourists enjoy viewing the less charismatic species (Okello et al. 
2008; Lindsey et al. 2007) and this interest should be stimulated and they should be informed of the 
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ecological problems that PAs face. It is the ecotourist operators’ responsibility to enrich the wildlife 
experience as tourists enjoy learning about wildlife (Moscardo 2008). This is verified by the successful 
education of tourists on the importance of the flightless dung beetle (Circellum bachus) in the AENP 
through information brochures and road signs (Kerley et al. 2003a). The incorporation of educational 
tourism on game drives employs people from the surrounding villages to educate tourists on the local 
knowledge (Bertella 2011), providing tourist satisfaction and thereby contributing to the sustainability 
of ecotourism. 
To enhance the ecological sustainability of ecotourism it is also necessary to encourage the 
desirable and to discourage the undesirable through various methods (Reynolds & Braithwaite 2001). 
The advertisement and marketing of PAs should be used to encourage tourists to visit PAs that only 
stock indigenous species and that abide by national conservation standards. Studies have found that 
a concern for conservation and the well-being of the environment have brought a closer relationship 
between the environment and tourism (Reynolds & Braithwaite 2001). Educating ecotourists to 
become aware of the impact of extralimital species may discourage ecotourists from visiting PAs that 
stock such species and thereby dissuade ecotourist operators from stocking these non-indigenous 
species.  
Management of Protected Areas 
To ensure sustainability of PAs, it is strongly recommended to manage PAs more intensively with 
regards to PA size, species stocking rates and landscape use. In this study it was found that the 
available area of PPAs was larger than could be used by ecotourism operations and hence are not 
adequately covered during game drives. Managing smaller PAs may be more cost effective and 
ensure adequate landscape coverage. However, this conflicts with the need for large PAs to maintain 
viable populations of many species (Cantú-Salazar & Gaston 2010) such as the elephant which 
require large areas (Loarie et al. 2009).  
Keeping large areas of land untouched within smaller PAs may address this concern. For 
example, Shamwari Private Game Reserve has set aside 30 km2 as wilderness. This will provide 
adequate area to maintain viable populations of many species as well as increase the contribution 
that PAs make towards national conservation priorities by protecting large tracts of natural land 
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(Cantú-Salazar & Gaston 2010). These wilderness areas could still be accessed on foot and it is 
strongly recommended to incorporate the Protected Area Network (PAN Parks) approach into South 
Africa. The PAN Parks project started in 1997 by the World Wide Fund for Nature in Europe, with the 
aim of changing ecotourism to a more environmentally non-threatening activity and maintaining the 
quality of the natural environment (Cottrel & Cutumisu 2006). 
Tourist satisfaction can be enhanced by ensuring adequate utilisation of PAs for ecotourism as 
landscape features contribute to attracting ecotourists (Chapter 3). The positioning of landscape 
features can be used to manipulate the spatial movement of tourists in a PA. This would ensure that 
areas are uniformly covered during game drives and thereby prevent overcrowding and the over-
utilisation of certain habitats. In this study, it was found that majority of the time was spent driving 
around PAs whereas only a quarter of the time was spent viewing animals. The accessibility within 
PAs should be therefore be increased by optimally locating tourist roads to increase spatial movement 
within the available area. However, the topography of the land would first need to be taken into 
consideration and the potential environmental impacts of roads need to be explored. Road networks 
may fragment and alter habitats, lead to site hardening, weed dispersal and even inhibit the 
movement of important species (Collinge 1996; Forman & Alexander 1998).  
GLOBAL IMPLICATIONS 
As the human population grows and land becomes in ever-shorter supply, it is more important 
than ever to analyse how conservation efforts can become more efficient (Fjeldsa et al. 2002). Some 
PAs in Africa generate significant revenues from ecotourism (Lindsey et al. 2007), which plays an 
important role in funding conservation. It is important to align the aims of ecotourism more closely with 
the aims of biodiversity conservation. Addressing this lack of knowledge would enable government 
decision makers to construct appropriate legal frameworks to ensure PPAs are implemented 
appropriately and managed sustainably (Carter et al. 2008). The degree to which biodiversity is 
represented within the PPA network is unknown (Chape et al. 2005). This study contributes to filling 
this gap of knowledge by providing valuable information on a suite of such PPAs and how they align 
with conservation standards. This study provides a novel contribution of applying a multi-disciplinary 
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approach to characterise ecotourism and ascertain its potential impact on the conservation of 
biodiversity.  
This study provides important insights into tourist viewing preferences of extralimital species and 
contributes to the larger debate of how to establish a balance between managing animal populations 
to ensure tourist satisfaction while supporting conservation. Information from this study can be used to 
provide recommendations to inform policy- and decision-makers as to the most beneficial way forward 
in terms of exploiting biodiversity through ecotourism. An important aspect that has emerged from this 
study is the importance of using ecotourism as a solution to promote the management of PAs in a 
sustainable way as ecotourism has become the largest industry globally (Dehghani et al. 2010). The 
findings from this study will not only contribute to the conservation of biodiversity through the use of 
ecotourism, but will also ensure sustainability of the ecotourism industry and build capacity for 
sustainable living.  
FUTURE RESEARCH  
This study explored the value of biodiversity through ecotourism and showed that ecotourism can 
be used as a tool to assist in the conservation of biodiversity. The findings highlight the scope for 
future research, to further examine the impacts of ecotourism globally and to apply these novel 
methods to evaluate ecotourism in areas other than the Eastern Cape Province in South Africa.  
Ecotourism has been shown to cause disturbance to animals (Duchesne et al. 2000; Hayward & 
Hayward 2008). Assessment of tourist-caused disturbances on animals can be made by measuring 
stress hormones (Muller et al. 2004) or spatial usage analysis using telemetry (Preisler et al. 2006). 
Another method that can be used is studying the animal sighting frequency in relation to tourist 
presence (Pelletier 2006). It has been suggested that vehicles may have a negative impact on the 
behavior of animals (Pelletier 2006). Road placement can be managed to mitigate the disturbance 
caused by these vehicles and proper management of vehicles to minimise the stress. However, 
further research needs to be done to determine which potential road placements will result in the least 
impact. 
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Another aspect of ecotourism that must be considered is the interaction between ecotourism and 
biodiversity, such as the tradeoff between using ecotourism to benefit conservation and the 
environmental impact of ecotourism, such as increased carbon emissions from air travel and other 
pollution. Future research is needed to quantify this impact to justify encouraging ecotourism.   
This study highlights the fact that a complete Cost-Benefit Analysis (CBA) to evaluate ecotourism 
in PAs from an economic perspective is lacking. More studies as carried out by Tisdell (2003) is 
required to explore all benefits derived from ecotourism in terms of the income generated per tourist 
and occupancy levels and compare to the costs involved in the upkeep and management of PPAs. 
These values should be compared to benefits derived from protecting these large tracts of land and 
the costs of managing these areas. 
Novel methods for evaluating biodiversity through ecotourism were presented. The study area 
was limited to a suite of PAs in the Eastern Cape province of South Africa which restricted tourist 
preferences in terms of species availability. Scope therefore exists to apply these methods to other 
areas and species. This will provide opportunities for comparative studies and help build global 
perspectives on the value of biodiversity to ecotourism. 
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APPENDIX 1. Location Motivation Questionnaire 
 
Private Protected Area: ____________________________                                                                                                                                       
Owner: _________________________________________                                                                                                                                                                                  
Date: ___________________________________________ 
What is the motivation for choosing the location for the establishment of the reserve? Please tick 
the box as to whether you agree or disagree with each statement. 
1. Availability of Land 
AGREE    DISAGREE 
 
2. Already owned property in vicinity 
AGREE    DISAGREE 
 
 
3. Proximity to Airport as key opportunity 
AGREE    DISAGREE 
 
4. Scenic land 
AGREE    DISAGREE 
 
5. Suitable habitat for ‘big five’ 
AGREE    DISAGREE 
 
6. Proximity to existing National Park 
AGREE    DISAGREE 
 
7. Consulted Conservation Priorities prior to establishment of reserve 
AGREE    DISAGREE 
 
8. Obtained Scientific Advice prior to establishment of reserve 
 AGREE    DISAGREE 
 
 
116 
 
 
APPENDIX 2. Large Mammal Preference Questionnaire 
I am doing my PhD in Zoology at the Centre for African Conservation Ecology at the Nelson Mandela 
Metropolitan University where I am analysing the Value of Biodiversity for Ecotourism. As part of my 
study I am looking at Shamwari visitors’ preference to different mammal species. Your opinion is 
thus of great value to my research and it would be greatly appreciated if you would take a few 
minutes to complete this simple anonymous questionnaire. 
--------------------------------------------------------------------------------------------------------------------------------                                                                                                                       
1. Country of Residence: _______________________ 
2. Occupation:  _______________________ 
3. Gender:   
 
Male Female 
       
4. Age Group: 
 
Under 18 18 to 24 25 to 34 35 to 44 45 to 54  55 to 64 Over 65  
 
5. Highest Qualification: 
Primary School High School Tertiary Education  
6.  
7. How did you find out about this particular reserve? 
 
Magazine Newspaper Internet Agent recommended 
Friend 
recommended 
 
Other (Please state): __________________________ 
 
8. How long is your visit to this reserve:______________________ 
 
9. Have you previously visited any other reserves in South Africa?  
 
Yes No  
 
10. If yes, which reserves have you visited?  
 
National Parks Provincial Parks Private Reserves 
 
11. Shamwari Game Reserve is a Private Reserve. What made you choose Shamwari? Please rank in 
order of importance from 1 to 5, where 1 is very important and 5 is not that important. 
 
Variety of Wildlife  
Pristine Landscapes  
Luxurious Accommodation  
Availability of the ‘Big Five’   
Location of the Reserve  
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12. Please rank your top FIVE answers to this next question: If you could only see one animal at this 
reserve, which one would be your first choice?  Rank your favourite as “1”, the next favourite as 
“2” and so on. Only give us your top five choices. 
 
 Lion   Springbok  
 Black Rhino   Impala  
 White Rhino   Warthog  
 Leopard   Gemsbok  
 Cheetah   Red Hartebeest  
 Buffalo   Black Wildebeest  
 Elephant   Blesbok  
 Giraffe   Nyala  
 Hippopotamus   Waterbuck  
 Zebra   Bushbuck  
 Kudu   Brown Hyena  
 
13. Of all the animals in the list above, list the THREE least favourite/important animals on your list 
of animals to see:  
___________________________________________________________________________ 
 
14. If your top FIVE choices were not available at this reserve, but was available at a reserve nearby, 
would you still come here or would you have gone to a reserve that does stock this animal? 
I would still have come here  I would have looked for another reserve  
 
15. ‘Willingness to Pay’ is an economic method used to evaluate unpriced goods or services. If only 
ONE of each of your top FIVE animals were available, how much would you be ‘willing to pay’ to 
see this animal? (This information is purely for research purposes, and will not be used to solicit 
sales of any kind). Please tick a value. 
Animal 1 $100 $200 $300 $400 $500 
Animal 2 $100 $200 $300 $400 $500 
Animal 3 $100 $200 $300 $400 $500 
Animal 4 $100 $200 $300 $400 $500 
Animal 5 $100 $200 $300 $400 $500 
 
16. When viewing your preferred/favourite animal, please indicate how important the following 
features are to you on a scale of 1 to 5, where 1 is most important and 5 is not important at all. 
Size of animal 1 2 3 4 5 
Group size (e.g. Herd, pack size etc.) 1 2 3 4 5 
Animal feeding (e.g. Herbivore grazing) 1 2 3 4 5 
Animal hunting (e.g. Predator on a kill) 1 2 3 4 5 
Presence of juveniles (calves, cubs etc) 1 2 3 4 5 
 
Thank you very much for your time                       
Kristine Maciejewski                     
krismacski@gmail.com 
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APPENDIX 3. Results from Questionnaire 
 
Table 1. Country of Origin and the Percentage of the Respondents Visiting Shamwari Private Game 
Reserve  
Country % 
England 
South Africa 
USA 
Belgium 
Switzerland 
Brazil 
Canada 
Channel Islands 
Ireland 
Argentina 
Austria 
India 
Italy 
Sweden 
Norway 
56.67 
12.22 
6.67 
3.33 
2.22 
2.22 
2.22 
2.22 
2.22 
1.11 
1.11 
1.11 
1.11 
1.11 
1.11 
 
 
Table 2. Reasons for Choosing Shamwari Private Game Reserve. Respondents were asked to rank 
in order of importance from 1 to 5, where 1 is very important and 5 is not that important.  
 1 
Total 
2 
Total 
3 
Total 
4 
Total 
5 
Total 
Variety of Wildlife 
Pristine Landscapes 
Luxurious Accommodation 
Availability of the ‘big five’ 
Location of the reserve 
 
40.28 
21.74 
24.29 
40.00 
30.14 
 
13.89 
11.59 
24.29 
28.57 
28.77 
 
8.33 
7.25 
30.00 
11.43 
17.81 
 
23.61 
14.49 
17.14 
12.86 
10.96 
 
13.89 
44.93 
4.29 
7.14 
12.33 
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Table 3. Demographic Profile of Tourists to Shamwari Private Game Reserve 
Question Category International 
Visitors 
South 
African   
Visitors 
Total 
Gender Number of respondents 
Male 
Female  
79 
53.16 
46.84 
11 
45.45 
54.55 
90 
52.22 
47.78 
Age Number of respondents 
Under 18 
18 – 24 
25 – 34 
35 – 44 
45 – 54 
55 – 64 
Over 65 
79 
2.53 
7.59 
11.39 
17.72 
29.11 
22.78 
8.86 
11 
0.00 
9.09 
36.36 
18.18 
18.18 
9.09 
9.09 
90 
2.23 
7.78 
14.44 
17.78 
27.78 
21.11 
8.89 
Education 
 
Number of respondents 
Primary School 
High School 
Tertiary Education 
76 
0.00 
22.37 
77.63 
11 
0.00 
9.09 
90.91 
87 
0.00 
20.69 
79.31 
Occupation Number of respondents 
Executive, managerial 
Retired 
Professional, technical 
Health sciences 
Student 
Clerical, sales 
Self employed 
Travel, tourism 
Natural sciences 
72 
30.56 
19.44 
13.89 
8.33 
9.72 
4.17 
5.56 
4.17 
4.17 
10 
30.00 
0.00 
20.00 
30.00 
0.00 
10.00 
0.00 
10.00 
0.00 
82 
30.49 
17.07 
14.63 
10.98 
8.54 
4.88 
4.88 
4.88 
3.66 
Hear about Shamwari Number of respondents 
Agent recommended 
Friend recommended 
Internet 
Magazine 
Return Guest 
Television 
79 
41.77 
26.58 
18.99 
7.59 
3.80 
1.27 
11 
9.09 
45.45 
9.09 
18.18 
9.09 
9.09 
90 
37.78 
28.89 
17.78 
8.89 
4.44 
2.22 
Previously visited other  
Reserves in South Africa 
Number of respondents 
National Parks 
Provincial Parks 
Private Reserves 
27 
45.45 
11.36 
43.18 
11 
54.55 
27.27 
18.18 
38 
48.48 
16.67 
34.85 
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APPENDIX 4 – Coding of Themes and Sub-themes 
 
Table 1. Themes derived from opening coding using Atlas.ti (Version 6, Scientific Software 
Development) based on tourist observations on game drives in Shamwari Private Game Reserve. 
Themes Sub-Themes Code Words 
Abundance 
 
Abundance Many, lots, plenty, ‘how many are there’, ‘have never seen so 
many’ 
 
Aesthetics 
 
 
 
 
Age 
 
Breeding 
 
 
 
 
Exclaim 
 
 
 
Feeding 
 
 
Size 
 
Sundry 
 
 
 
 
 
Factual 
Actions 
Appearance 
Beauty 
Comparison 
 
Age 
 
Birth 
Breeding 
Group Dynamics 
Species sex 
 
Look 
Wow 
 
 
Eating 
Hunting 
 
Size 
 
Game meat 
Management 
Poaching 
Relatedness 
 
 
Behavior 
Communication 
Numerical 
Physiological 
Species-specific 
Status 
 
 
‘he is scratching his back with his horn;, ‘he looks so peaceful’ 
‘Such beautiful markings’, ‘such big eyes’, ‘lovely spots’ 
Beautiful, lovely, gorgeous, cute  
‘he looks like a fox’, ‘very much like a dog’, ‘looks like bambi’ 
 
Old, young, age 
 
Gestation period, ‘how often do they calve’ 
Breeding, calving, nurturing 
Role of species in family, matriarchy 
‘is that a male’, ‘how many boys and girls’ 
 
‘look there’’, ‘look at the baby’ 
Wow, incredible, magnificent, amazing, special, magic, 
fabulous, brilliant 
 
Eating, grazing, browsing 
‘what would he prey on’, ‘what would he fall prey to’ 
 
Big, huge, small, tiny  
 
Meat served at the lodge 
‘how do you control your number’ 
Poaching, horn 
‘is the cheetah’s endangered because of the gene pool’, ‘is the 
zebra related to the kwagga’ 
 
‘look at him spray’, ‘why is he pronking’, ‘marking his territory’ 
‘how do they communicate’, ‘how well can they smell’ 
‘what speed can they reach’, ‘how much do they weigh’ 
‘what do they use their horns for’, ‘why their ears so big’ 
‘why is this a black rhino’, ‘is this the oryx’ 
 Distribution in SA, endangered 
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Table 2. Proportions of sub-themes coded from tourists’ response observations in the presence and 
absence of juveniles on game drives in Shamwari Private Game Reserve. 
 
 
Theme of             
tourist                 
responses         
                            
Sub-theme of 
tourist 
responses 
Representation (%)        
when juveniles were 
Absent             Present 
Aesthetics          
 
 
 
 
Breeding             
                             
 
 
 
Exclamations     
                             
 
Feeding               
 
 
Sundry                
Appearance 
Actions 
Beauty 
Comparisons 
 
Birth 
Breeding  
Group Dynamics 
Sex of species 
 
Look 
Wow 
 
Eating 
Hunting 
 
Game Meat 
Management 
Poaching 
Relatedness 
15%                     9% 
  5%                     0% 
76%                   79% 
  5%                   12% 
 
  4%                   27% 
16%                   20% 
11%                   50% 
69%                     3% 
 
17%                   57% 
83%                   42% 
 
57%                   53% 
43%                   47% 
 
19%                       0% 
19%                       0% 
44%                       0% 
19%                       0% 
 
Factual               
 
 
Behaviour 
Communication 
Status 
Numerical 
Physiological 
Species Specific 
 
 
21%                       0% 
15%                       0% 
  6%                       0%   
18%                       0% 
33%                       0% 
  7%                        0%                                    
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APPENDIX 5 – List of species observed with and without juveniles during 
game viewing in Shamwari Private Game Reserve 
 
Species Observed Number of  Observations  
 Presence 
of juveniles  
Absence of 
juveniles 
  Bat-eared Fox (Otocyon megalotis) 
  Black-backed Jackal (Canis mesomelas) 
*Black Rhino (Diceros bicornis) 
*Black Wildebeest (Connochaetes gnou) 
  Blesbok (Damaliscus dorcas phillipsi) 
  Brown Hyena (Parahyaena brunnea) 
  Buffalo (Syncerus caffer) 
  Bushbuck (Tragelaphus scriptus) 
  Cheetah (Acinonyx jubatus) 
  Common Duiker (Sylvicapra grimmia) 
*Elephant (Loxodonta africana) 
  Eland (Tragelaphus oryx) 
*Gemsbok (Oryx gazelle) 
*Giraffe (Giraffa camelopardalis) 
  Hippopotamus (Hippopotamus amphibious) 
*Impala (Aepyceros melampus melampus) 
  Kudu (Tragelaphus strepsiceros) 
  Leopard (Panthera pardus) 
*Lion (Panthera leo) 
  Mountain Reedbuck (Redunca fulvorufula) 
  Nyala (Tragelaphus angasii) 
*Plains Zebra (Equus quagga) 
  Serval (Felis serval) 
*Springbok (Antidorcas marsupialis)   
*Red Hartebeest (Alcelaphus caama) 
  Warthog (Phacochoerus africanus) 
*Waterbuck (Kobus ellipsiprymnus) 
*White Rhino (Ceratotherium simum)     
 
0 
0 
5 
7 
0 
0 
0 
0 
0 
0 
14 
0 
4 
21 
0 
8 
0 
0 
14 
0 
0 
16 
0 
4 
7 
0 
5 
34 
3 
8 
13 
17 
33 
15 
4 
21 
26 
6 
50 
11 
17 
42 
15 
71 
66 
17 
20 
3 
3 
45 
1 
39 
33 
45 
16 
41 
*Species that were included in data as   
 
 
 
